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Coal  used  by  the  navy,  names  of  agents,  and  amount  paid  them  as 
commissions.  Letter  of  the  Secretary  of  the  Navy,  trans- 
mitting a  statement  of  the  quantity  of • 

Coasting  trade.  Letter  of  the  Secretary  of  the  Treasury,  stating 
the  reason  for  the  non-compliance  with  the  Joint  resolu- 
tion of  May  14,  1856,  relative  to  statistics  of  the 

Coast  survey  of  the  United  States  during  the  year  ending  June 
30,  1860.  Estimates  for  appropriations  for  the  continua- 
tion of  the... 

Coast  Survey,  showing  the  number  and  names  of  persons  employed 
on  the  Coast  Survey.  Report  of  the  disbursing  agent  of 
the 

Coast  Survey,  of  expenditures  for  survey  of  the  Florida  reeft  and 
keys  for  the  year  1858.  Report  of  the  disbursing  agent  of 
the 

Coast  Survey,  showing  the  progress  of  the  survey  during  the  year 
1858.    Report  of  the  Superintendent  of  the 
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Coast  Stunrej  of  the  United  States— Continued. 

Papen  aceompanymg  the  said  rqtori, 

Ko.  1.  Distribution  of  the  parties  of  the  Coast  Surrey  upon 
the  coasts  of  the  United  States  during  the  survey- 
ing season  of  1867-68 

No.  2.  List  of  army  officers  on  Coast  Surrey  duty,  March  1, 
1868 

Ko.  8.  List  of  army  officers  on  Coast  Survey  duty,  Septem- 
ber 1,1868 

No.  4.  List  of  navy  officers  on  Coast  Survey  duty,  March  1, 
1868 

No.  5.  Ust  of  navy  officers  on  Coast  Survey  duty,  Septem- 
ber 1,1858 

Ko.  6.  List  of  information  furnished  during  year  1867-'68, 
under  the  authority  of  the  Treasury  Department. 

Ko.  7.  List  of  capes,  headlands,  islands,  harbors,  and  an- 
chorages on  the  western  coast  of  the  United  States, 
of  which  either  topographical,  hydrographic,  pre- 
liminary, or  complete  surveys  have  been  made,  or 
maps,  charts,  or  sketches  issued 

Ko.  8.  Statistics  of  field  and  office  work 

Ko.  9.  General  list  of  Coast  Survey  discoveries  and  develop- 
ments to  1857,  Inclusive . . . 

K  Ko.  10.  lietter  of  the  Superintendent  to  the  Secretary  of  the 
Treasury,  communicating  data  for  the  position, 
and  directions  for  clearing  a  dangerous  rock  off 
the  entrance  to  Portsmouth,  K.  H.,  developed  by 
the  examination  of  lieut.  Comd'g  Alexander 
Murray,  United  States  navy ^ 

Ko.  11.  Letter  of  the  Superintendent  to  the  Secretary  of  the 
Treasury,  transmitting  the  recommendation  of 
Lieut.  Comd'g  W.  G.  Temple,  U.  S.  N.,  for  a  buoy 
on  the  sand-pit  recently  formed  at  the  southern 
end  of  Sunken  ledge,  Boston  harbor 

Ko.  12.  Ltrtter  of  the  Superintendent  to  the  Secretary  of  the 
Treasury,  communicating  the  position  of  two 
points  of  rock  southwest  of  the  light-house  near 
Kew  Haven,  Conn.,  as  determined  by  Lieut. 
Comd'g  W.  G.  Temple,  U.  S.  K 

No.  18.  Beport  of  lieut.  Comd'g  T.  B.  Huger,  U.  S.  N., 
showing  the  result  of  comparisons  of  the  hydro- 
graphic  surveys  made  in  Dec.,  1866,  and  March, 
1868,  at  the  entrance  of  Cape  Fear  river,  K.  0.. 
Ko.  14.  Beport  of  Assistant  C.  P.  Bolles  on  the  results  of  a 
topographical  resurvey  of  the  shores  of  the  Cape 

Fear  entrances  and  adjacent  islands 

Ko.  15.  Letter  of  the  Superintendent  to  the  Secretary  of  the 
Treasury,  communicating  the  results  of  a  resurvey 
of  Maffit's  channel,  made  in  March,   1858,  by 

Lieut.  Comd'g  T.  B.  Huger,  U.  S.  N 

Ko.  16.  Letter  of  the  Superintendent  to  the  Secretary  of  the 
Treasury,  communicating  the  discovery  and  sound- 
ing out  of  a  new  channel  leading  into  the  eastern 
end  of  St.  George's  sound,  Fla.,  by  Lieut.  Comd'g 

J.  K.  Duer,  U.  8.  K 

Ko.  17.  letter  of  the  Superintendent  to  the  Secretary  of  the 
Treasury,  communicating  the  discovery,  by  Lieut. 
Comd'g  J.  K.  Duer,  U.  S.  K.,  of  the  shoals  near 
the  passes  of  St.  George's  sound,  and  a  new  chan- 
nel for  entering  the  sound  between  St.  George's 
and  St.  Vincent's  island 
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Coast  Surrey  of  the  United  States,  papers  accompanjing— Cont'd. 

No.  18.  Letter  of  the  Superintendent  to  the  Secretary  of  the 
Treasury,  communicating  the  development  of 
dangers  to  navigation  in  San  Francisco  bay,  Cal..      6 

Ko.  19.  Beport  of  Capt.  W.  R.  Palme]",  U.  S.  topographical 
engineers,  and  extracts  from  sub-reports  of  chiefs 
of  the  office  divisions 

Ko.  20.  On  a  supposed  personal  equation  in  the  use  of 
the  zenith  telescope  for  determining  latitudes  by 
TalcotVs  method,  by  A.  D.  Bache,  Superintendent. 

Ko.  21.  Method  of  computing  longitude  from  moon  culmi- 
nations       6 

Ko.  22.  Report  of  W.  C.  Bond,  director  of  Harvard  Obser- 
vatory,  on  the  astronomical  observations  made  for 
the  Coast  Survey  since  November  1,  1857 6 

No.  23.  Report  of  Prof.  0.  M.  Mitchel,  director  of  the  Cin- 
cinnati Observatory,  stating  the  number  of  astro- 
nomical observations  made  there  for  the  use  of 
the  United  States  Coast  Survey 6 

Ko.  24.  Continuation  of  the  list  of  magnetic  stations  and 
results  given  in  Appendix  No.  28,  Coast  Survey 
report  of  1856 

No.  25.  Re-diecussion  and  development  of  an  intermediate 
period  in  the  secular  change  of  the  magnetic  de- 
clination at  Hatboro',  Pennsylvania. 

No.  26.  Report  of  Assistant  Charles  A.  Schott  on  the  pro- 
gress made  in  discussing  the  secular  variation  of 
magnetic  declination  and  dip  for  Washington 
City,D.  C 6 

No.  27.  On  the  tidal  currents  of  New  York  harbor,  near 
Sandy  Hook,  by  A.  D.  Bache,  Superintendent  of 
the  CoastSurvey - C 

No.  28.  Report  of  Assistant  H.  Mitchell,  on  the  investiga- 
tion of  currents  in  the  East  river,  at  Hell  Gate 
and  Throgg's  Neck,  the  sub-currents  of  New  York 
bay  and  harbor,  and  levellings  on  the  banks  of  the 
Hudson  river.......... ... . fj 

No.  29.  Report  of  Assistant  L.  F.  Pourtales,  in  charge  of  the 
field  and  office  work,  relating  to  tidal  observa- 
tions.......  .. C 

No.  30.  The  co-tidal  lines  of  an  enclosed  sea,  derived  from 

the  equilibrium  theory,  by  Prof.  Benjamin  Pierce-  i    fi 

No.  31.  On  the  dynamics  of  ocean  currents,  by  Lieut.  E.  B. 

Hunt,  corps  o'f  engineers,  U.  S.  army..... ...  |    € 

No.  82.  On  some  anomalies  in  the  Florida  Gulf  Stream,  and 
on  their  further  investigation,  by  Lieut.  E.  B. 
Hunt,  corps  of  engineers,  U.  S.  army C 

No.  33.  Extracts  from  the  report  of  Assistant  A.  M.  Harri- 
son, relative  to  the  topographical  features  of  the 
shores  of  Ossabaw  soimd,  Ga.... ...      € 

No.  34.  Extracts  ftx)m  the  report  of  Sub-Assistant  John 
Mechan,  relative  to  the  character  of  the  eastern 
coast  of  the  Florida  peninsula,  below  St.  John's 
river 6 

No.  35.  Report  to  the  Commissioner  of  the  General  Land 
Office,  showing  the  progress  made  during  the  sur- 
veying year  in  the  survey  and  maridng  in  quarter 
sections  of  the  Florida  keys 6 

No.  36.  Extracts  from  the  report  of  Sub- Assistant  F.  W.   | 
Dorr,  descriptive  of  Caloosahatchee  river,  Pine  1 
and  Sanibal  islands,  and  San  Carlos  bay,  on  the 
southwestern  coast  of  the  Florida  peninsula. .....     0 
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Coaflt  Survey  of  the  llDited  States,  papers  accompanjing — Cont'd. 

Kg.  S7.  InveBtigatioQ  of  the  laws  of  motion  govemmg  the 
descent  of  the  weight  and  line  in  deep-sea  sound- 
ings, hy  Prof.  W.  P.  Trowbridge,  assistant  in  the 
Coast  Survey . .... . ..... 

No.  38.  Appai^tus  for  harbor  soundings,  proposed  by  Lieut. 
£.  B.  Hunt,  and  constructed  for  the  use  of  the 
United  States  Coast  Survey 

No.  39.  Beport  of  Assistant  L.  F.  Pourtales,  on  the  progress 
made  in  the  microscopical  examination  of  speci- 
mens of  bottoms  from  deep-sea  soundings. 

No.  40.  Beview  by  Prof.  W.  P.  Trowbridge,  assistant  in  the 
Coast  Survey,  relating  to  the  origin,  cost,  and 
progress  of  foreign  geodetic  surveys,  with  other 
data  for  comparison,  with  the  results  of  the  United 
States  Coast  Survey.  . 

No.  41.  Comparison  of  the  cost  and  progress  of  the  United 
States  Coast  Survey  during  the  periods  from  1832 
to  1844,  and  from  1844  to  1866-57 

No.  42.  List  of  papers  accompanying  a  special  report  made 
to  the  Treasury  Department  by  A.  D.  Bache,  Su- 
perintendent, in  December,  1857 . .. 

No.  48.  Tide  tables  for  the  use  of  navigators,  prepared  from 
the  Coast  Survey  observations,  by  A.  D.  Bache, 
Superintendent . . .... ..... 

No.  44.  Directory  for  the  Pacific  coast  of  the  United  States. 

No.  45.  Letter  of  the  Superintendent  to  the  Secretary  of  the 
Treasury,  communicating  a  recommendation  from 
Comd'r  James  Alden,  U.  S.  N.,  of  Bed  Bluff, 
Washington  Territory,  as  a  site  for  a  light  house. 

No.  46.  Aids  to  navigation  recommended  in  reports  made  to 
the  Superintendent  by  assistants  in  the  Coast 
Survey 

No.  47.  Letter  of  the  Superintendent  to  the  Secretary  of  the 
Treasury,  transmitting,  for  the  consideration  of 
the  light-house  Board,  recommendations  made  by 
Lieut.  Ccmd'g  W.  G.  Temple,  U.  8.  N.,  for  a 
small  light  and  fog-bell  on  Half-way  Bock,  Casco 
bay 

No.  48.  Letter  of  the  Superintendent  to  the  Secretary  of  the 
Treasury,  and  correspondence  relative  to  the  ne- 
cessity for  a  beacon  on  *'The  Elbow,"  Florida 
reef 

No.  49.  Letter  of  the  Superintendent  to  the  Secretary  of  the 
Treasury,  communicating  the  recommendation  of 
lieut.  Comd'g  J.  K.  Duer,  U.  S.  N.,  for  a  perma- 
nent beacon  at  the  western  entrance  of  St. 
George's  sound,  Fla 

No.  60.  Letter  of  the  Superintendent  to  the  Secretary  of  the 
Treasury,  communicating  the  recommendation  of 
Lieut.  Comd'g  B.  M.  Cuyler,  U.  S.  N.,  for  buoys 
to  fEu^ilitate  navigation  in  the  southern  part  of 

San  Francisco  bay,  California ..... .. 

Coastwise  trade.    Letter  of  the  Secretary  of  the  Treasury,  relative 

to  the  statistics  of  the . 

Code  of  regulations  for  the  government  of  the  navy,  prepared  by 

direction  of  act  of  Congress  of  March  3,  1857.     Beport  of 

the  board  on  a - 

Coinage  at  the  mint  of  the  United  States  and  its  branches  during 

the  year  ending  June  30,  1858.    Statement  of  deposits  and. . 
Coinage  at  the  United  States  mint  at  Philadelphia,  from  1793  to 

1858,  inclusive.    Statement  of  the  amount  of  the 
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Coinage  at  the  branch  mint  of  the  United  States  at  San  Frandaoo, 
from  1854  to  1858.    Statement  of  the  amount  of  the , 

Coinage  at  the  branch  mint  of  the  United  States  at  New  Orleans, 
from  1838  to  1858.     Statement  of  the  amount  of  the 

Coinage  at  the  branch  mint  of  the  United  States  at  Charlotte,  N. 
C,  from  1838  to  1858.    Statement  of  the  amount  of 

Coinage  at  the  branch  mint  of  the  United  States  at  Dahlonega,  Oa., 
from  1838  to  1858.    Statemen  t  of  the  amount  of......... 

Coinage  of  the  United  States  and  Great  Britain.  Letter  of  the 
Secretary  of  the  Treasury,  transmitting  the  report  of  Pro- 
fessor Alexander  as  to  the  relative  value  of  the. ........... 

Coin  and  bullion  imported  and  exported  annually,  from  1821  to 
1858,  inclusive.     Statement  of  the  amount  of...... ... 

Collection  districts  of  the  United  States  Letter  of  the  Secretary 
of  the  Treasury,  transmitting  a  plan  for  the  reorganization 
of  the , 

CoIlinB,  asking  compensation  and  reimbursement  for  expenses  in- 
curred while  exploring  the  Amoor  river.  Letter  of  the 
Secretary  of  State,  in  relation  to  the  memorial  of  P.  McD... 

Columbia  river.  Letter  of  the  Secretary  of  War,  stating  that  there 
are  no  plans  nor  estimates  for  the  defence  of  Puget's  Sound 
and  the  entrance  to 

Commerce  and  navigation  of  the  United  States  for  the  year  ending 
June  SO,  1858.  Report  of  the  Secretary  of  the  Treasury, 
transmitting  a  statement  of  the 

Papen  aeconyHmywg  the  above  report. 

No.  1.  Statement  of  the  goods,  wa^-es,  and  merchandise,  of 
the  growth,  produce,  and  manufacture  of  the 
Unit^  States,  exported  to  foreign  countries 
during  the  year  ending  June  30,  1858.......... 

No.  2.  Summary  statement  of  the  value  of  the  exports  of 
the  growth,  produce,  and  manufacture  of  the 
United  States  during  the  year  ending  June  30, 
1868 

No.  S.  General  statement  of  goods,  wares,  and  merchandise, 
of  the  growth,  produpe,  and  manufacture  of  for- 
eign countries,  exported  from  the  United  States 
during  the  fiscal  year  ending  June  30, 1858...... 

No.  4.  Summary  statement  of  goods,  wares,  and  mer- 
chandise, of  the  growth,  produce,  and  manu- 
facture of  foreign  countries,  exported  from  the 
United  States  during  the  year  ending  June  SO, 
1858. .» 

No.  5.  Qeneral  statement  of  goods,  wares,  and  merchandise, 
of  the  growth,  produce,  and  manufacture  of  for- 
eign countries,  imported  into  the  United  States 
during  the  year  ending  June  30,  1858  .......... 

Ko.  6.  Summary  statement  of  goods,  wares,  and  mer- 
chandise, imported  into  the  United  States  in 
American  and  foreign  vessels  during  the  year 
ending  June  30,  1858 

No.  7.  General  statement  of  goodn,  wares,  and  merchandise, 
of  the  growth,  produce,  and  manufacture  of  the 
United  States,  exported  from  each  collection  dis- 
trict during  the  year  ending  June  30,  1858 

No.  8.  General  statement  of  goods,  wares,  and  merchandise, 
of  the  growth,  produce,  and  manufacture  of  for- 
eign countries,  exported  from  each  collection  dis- 
trict of  the  United  States  during  the  year  ending 
June  30,  1858 
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No.  23. 


navigation U.  S.,  papers Rccompanying— Continued — 

Oeneral  statement  of  the  goods,  wares,  and  mer- 
chaudite,  of  the  growth,  prodace,  and  mann- 
fftctare  of  foreign  countries,  imported  into  each 
collection  district  of  the  United  States  during  the 
year  ending  June  30,  1858 •.-.., 

Statement  exhibiting  the  number  of  American  and 
foreign  vessels,  with  their  tonnage  and  crews, 
which  cleared  froni  the  United  States  for  foreign 
countries  during  the  year  ending  June  30,  1858  .. 

Statement  exhibiting  the  number  of  American  and 
foreign  vessels,  with  their  tonnage  and  crews, 
which  entered  the  United  States  from  foreign 
countries  during  the  year  ending  June  30,  1858.. 

Statement  exhibiting  the  national  character  of  the 
foreign  vessels  which  entered  and  cleared  from  the 
United  States  for  foreign  countries  during  the  year 
ending  June  30, 1868 

Statistical  view  of  the  commerce  of  the  United 
States,  exhibiting  the  value  of  exports  to  and 
imports  from  each  foreign  country,  and  the  ton- 
nage of  American  and  foreign  vessels  arriving 
from  and  departing  to  each  foreign  country  during 
the  year  endinl^  June  30.  1858 

Statement  of  the  commerce  of  each  State  and  Ter- 
ritory during  the  year  ending  June  30, 1858...... 

Statement  exhibiting  the  number  of  American  and 
foreign  vessels,  with  their  tonnage  and  crews, 
which  cleared  from  each  district  of  the  United 
States  for  foteign  countries  during  the  year  end- 
ing June  30,  1858 

Statement  exhibiting  the  number  of  American  and 
foreign  vessels,  with  their  tonnage  and  crews, 
which  entered  into  each  district  of  the  United 
States  from  foreign  countries  during  the  year 
ending  June  30,  1868 

Statement  exhibiting  the  number  of  American  and 
foreign  vessels,  with  their  tonnage  and  crews, 
which  departed  from  each  district  of  the  United 
States,  and  the  countries  to  which  they  cleared, 
during  the  year  ending  June  30,  1858 

Statement  exhibiting  the  number  of  American  and 
foreign  vessels,  with  their  tonnage  and  crews, 
which  entered  into  each  district  of  the  United 
States,  and  the  countries  from  whence  they  arrived 
during  the  year  ending  June  30,  1858........... 

Statement  exhibiting  the  indirect  trade  of  the 
United  States,  the  countries  of  production  and 
sliipment,  with  the  value  of  the  articles  imported, 
during  the  year  ending  June  30,  1858 

Summary  statement  exhibiting  the  value  of  the  in- 
direct trade  of  the  United  States  duiing  the  year 
ending  June  30,  1858 

Statement  of  the  tonnage  of  the  several  districts  of 
the  United  States  on  June  80,  1858 

Statement  exhibiting  a  condensed  view  of  the  ton- 
nage of  the  peveriU  districts  of  the  United  States 
on  June  30,  1858 

Statement  showing  tlie  number  and  class  of  ves- 
sels built,  and  the  tonnage  thereof,  in  each  State 
and  Territory  of  the  United  States,  during  the 
year  ending  June  30,  1858 
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Commerce  and  naylgation  U.  S.,  papers  accompanying — Ck>niinaed^ 
No.  24.  Compaiutive  view  of  the  registered  and  enrolled 
tonnage  of  the  United  States,  showing  the  ton- 
nage employed  in  the  whale  fishery,  also  the  pro- 
^Q»  ^  portion  of   the  enrolled  and   licensed  tonnage 

employed    in    the    coasting    trade,   cod-fishery, 
mackerel  fishery,  and  whale  fishery,  from  1815 

to  1858,  inclusive 

g2g  No.  26.  Statement  showing  the  number  and  class  of  vessels 

built,  and  the  tonnage  thereof,  in  the  several 
Rtates  and  Territories  of  the  United  States,  from 

1815  to  1858,  inclusive 

^32  Commercial  agents  appointed  by  the  consul  general  of  the  British 

.  provinces,  and  their  fees  returned  to  Uie  State  Department. 

Letter  of  the  Secretary  of  State,  transmitting  a  list  of  the.. 

Conmiercial  relations  of  the  United  States  with  foreign  nations  du- 

^3^  ring  the  year  ending  September  30,  1858.     Letter  of  the 

^  Secretary  of  State,  transmitting  a  statement  of  the 

9  Commercial  relations  of  the  United  States  with  Great  Britain  du- 

ring the  year  ending  September  30,  1858.     Statements  of 

the 

Commercial  relations  of  the  United  States  with  France  during  the 

g|g  year  ending  September  30,  1858.     Statements  of  the 

Commercial  relations  of  the  United  States  ¥dth  Spain  during  the 

^2  year  ending  September  30, 1858.     Statements  of  the 

Commercial  relations  of  the  United  States  with  Belgium  during  the 

year  ending  September  ^0,  1858.     Statements  of  the , 

Commercial  relations  of  the  United  States  with  Holland  during  the 

year  ending  September  30,  1858.     Statements  of  the 

gg^  Commercial  relations  of  the  United  States  with  Portugal  during 

•  the  year  ending  September  30,  1858.     Statements  of  the 

Commercial  relations  of  the  United  States  with  Denmark  during 

the  year  ending  September  30,  1858.    Statements  of  the 

Conmiercial  relations  of  the  United  States  with  Sweden  and  Nor- 

KgjK  ^  way  during  the  year  ending  September  30,  1858.     State- 

mentsof  the 


Commercial  relations  of  the  United  States  with  Russia  during  the 

year  ending  September  30,  1858.     Statements  of  the 

Commercial  relations  of  the  United  States  with  Prussia  during  the 

ggj  year  ending  September  30,  1858      Statements  of  the 

Commercial  relations  of  the  United  States  with  Austria  during  the 

year  ending  September  30,  1858.     Statements  of  the 

Conmiercial  relations  of  the  United  States  with  Hanover  during 

the  year  ending  September  30, 18.')8.     Statements  of  the 

Commercial  relations  of  the  United  States  with  Frankfort-on-the- 
Mayn  during  the  year  ending  September  30,  1858.     State- 

^  ments  of  the 

Commercial  relations  of  the  United  States  with  Saxony  during  the 

g«2  y^^  ending  September  30,  1858.     Statements  of  the 

Commercial  relations  of  the  United  States  with  Bavaria  during  the 

year  ending  September  30,  1 858 .     Statements  of  the 

g^  Commercial  relations  of  the  United  States  with  the  Hanse  Towns 

during  the  year  ending  September  30,  1858.     Statements  of 

the 

Commercial  relations  of  the  United  States  with  the  Pontifical  States 
r  during  the  year  ending  September  30,  1858.     Statements  of 

the - 

Commercial  relations  of  the  United  States  with  Sardinia  during 
the  year  ending  September  30, 1858.     Statements  of  the.—. 
^        '        Commercial  relations  of  the  United  States  with  Tuscany  during 
gg^  the  year  ending  September  30,  1858.    Statements  of  the 
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Commercial  rektlons  of  the  United  States  with  the  Two  Sicilies 

daring  the  year  ending  September  30,  1858.    Statements  of 

,the 

Ck)mmercial  relations  of  the  United  States  with  Switzerland  during 
the  year  ending  September  30,  1858.     Statements  of  the... 

Commercial  relations  of  the  United  States  with  Turkey  dnring  the 
year  ending  September  30,  1858.     Statements  of  the 

Commercial  relations  of  the  United  States  with  <}reece  during  the 
year  ending  September  30,  1858.     Statements  of  the 

Comm^tcial  relations  of  the  United  States  with  the  Ionian  Islands 
during  the  year  ending  September  30, 1858.  Statements  of 
the 

Commercial  relations  of  the  United  States  with  Africa  daring  the 
year  ending  September  30,  1858.     Statements -of  the 

Commercial  relations  of  the  United  States  with  the  Barbary  States 
during  the  year  ending  September  30,  1858.  Statements  of 
the 

Commercial  relations  of  the  United  States  with  Muscat  during  the 
year  ending  September  30,  1858.    Statements  of  the  ...... 

Commercial  relations  of  the  United  States  with  Slam  during  the 
year  ending  September  30,  1858.    Statements  of  the 

Commercial  relations  of  the  United  States  with  China  during  the 
year  ending  September  SO,  1858.     Statements  of  the 

Commercial  relations  of  the  United  States  with  Japan  during  the 
year  ending  September  30,  1858.    Statements  of  the  ...... 

Commercial  relations  of  the  United  States  with  the  Sandwich 
Islands  during  the  year  ending  September  30, 1858.  State- 
ments of  the.. 

Commercial  relations  of  the  United  States  with  the  Fejee  Islands 
during  the  year  ending  September  30,  1858.  Statements  of 
the 

Commercial  relations  of  the  United  States  with  the  Society  Islands 
during  the  year  ending  September  30, 1858.  Statements  of 
the 

Commercial  relations  of  the  United  States  with  Hayti  during  the 
year  ending  September  30,  1858.    Statements  of  the 

Commercial  relations  of  the  United  States  with  the  Dominican  Re- 
public during  the  year  ending  September  30, 1858.  State- 
ments of  the 

Commercial  relations  of  the  United  States  with  Mexico  during  the 
year  ending  September  30,  1858.     Statements  of  the ., 

Commercial  relations  of  the  United  States  with  Honduras  during 
the  year  ending  September  30,  1858.    Statements  of  the 

Commercial  relations  of  the  United  States  with  Nicaragua  during 
the  year  ending  September  30,  1858.     Statements  of  the.... 

Commercial  relations  of  the  United  States  with  New  Granada  du- 
ring the  year  ending  September  30,  1858.  Statements  of 
the 

Commercial  relations  of  the  United  States  with  Costa  Rica  during 
the  year  ending  September  30,  1858.     Statements  of  the 

Commercial  relations  of  the  United  States  with  Venezuela  during 
the  year  ending  September  30,  1858.     Statements  of  the.... 

Coomiercial  relations  of  the  United  States  with  Ecuador  during 
the  year  ending  September  30,  1858.    Statements  of  the 

Commercial  relations  of  the  United  States  with  Bolivia  during  the 
year  ending  September  30,  1858.    Statements  of  the 

Commercial  relations  of  the  United  States  with  Brazil  during  the 
year  ending  September  30,  1858.    Statements  of  the , 

Commercial  relations  of  the  United  States  with  Peru  during  the 
year  en<^ing  September  30,  1858.     Statements  of  the 

Commercial  relations  of  the  United  State  with  Chili  during  the 
year  ending  September  30,  1858.     Statements  of  the...... 
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Commercial  relations  of  tlie  United  States  with  the  Argentine  Ck>n- 
federation  daring  the  year  ending  September  30,  1858. 
Statements  of  the 

Commercial  relations  of  the  United  States  with  Uruguay  during 
the  year  ending  September  30,  1858.     Statements  of  the... 

Commercial  relations  of  the  United  States  with  Paraguay  during 
the  year  ending  September  30.  1858.     Statements  of  the... 

Commissary  General  of  Subsistence  of  the  Army,  of  the  operations 
of  IJs  department  during  the  year  ending  June  30, 1858. 
Report  of  the 

Commissioner  of  Public  Building  during  the  year  ending  June  30, 
1860.    Estimates  of  the 

Commissioner  of  Public  Building  for  the  year  1858.  Annual  re- 
port of  the. . ....*. ........ .... 

CommMoner  of  Customs,  of  the  operations  of  his  office  during  the 
year  ending  June  30,  1858.     Annual  report  of  the 

Comptroller  of  the  Treasury,  of  the  operations  of  his  office  during 
tiie«year  ending  June  30,  1858.     Annual  report  of  the  first. 

Comptroller  of  the  IVeasury,  of  the  operations  of  his  office  during 
the  year  ending  June  30,  1858.  Annual  report  of  the 
Second........ 

Comptroller  of  the  Treasury,  of  the  balances  of  appropriations  for 
the  service  of  the  navy  on  July  1,  1858.  Statement  of  the 
Second 

Comptroller  of  the  Treasury,  of  appropriations  drawn  during  the 
year  1857-'58,  and  balances  on  hand  on  June  30,  1858,  and 
amount  carried  to  the  surplus  fund  for  the  services  of  the 
army  and  War  Department.    Statement  of  the  Second 

CoDstmction,  Equipment,  and  Repair  of  the  Navy  during  the 
year  ending  June  30,  1860.  Estimates  for  appropriations 
for  the  Bureau  of 

Construction,  Equipment,  and  Repair  of  the  Navy  during  the 
year  ending  June  30,  1860.  Report  of  the  Chief  of  the 
Bureau  of ••.... 


Tapen  aeoompcmying  the  above  report. 


A. — Estimate  of  the  amount  required  for  the  expenditures 
of  the  bureau  for  the  fiscal  year  ending  June 
30,1860 

B. — Estimate  for  pay  of  commis&ion,  warrant,  and  petty 
officers  and  seamen,  including  the  engineer 
corps  of  the  navy,  required  for  vessels  proposed 
to  be  kept  in  commission,  including  vessels  for 
the  fiscal  year  ending  June  30, 1860... 

C. — ^Estimate  of  the  amount  required  for  objects  under  the 
direction  of  the  bureau,  payable  from  the  ap- 
propriation for  construction,  equipment,  and  re- 
pair, for  wear  and  tear  of  vessels  in  commist ion, 
including  fuel  for  steamers  and  the  purchase  off 
hemp  for  the  navy,  for  the  fiscal  year  ending 
June  30,  1860 \ 

D. — Estimate  of  the  amount  required  under  the  head  of 
<( enumerated  contingent"  for  the  year  1860... 

K — Vessels  in  commission  belonging  to  the  navy  on  Octo- 
ber 1,  1868 

F. — Vessels  in  ordinary,  repairing  and  equipping,  belong- 
ing to  the  navy  on  October  1,  1658 

O. — ^Vessels  on  the  stocks  and  in  progress  of  construction 
on  October  1, 1868 
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Constraction,  &o.,  papers  socomfnying — Ck>ntinned — 

H. — ^Abstract  statement  showiDg  receipts  aiid*'expenditares 
during  the  fiscal  year  ending  June  80, 1858,  and 
the  Ttdue  of  the  stores  on  hand  at  the^yarious 

navy  yards  on  July  1,  1868 - 

I. — Statement  of  the  number  of  days'  labor  and  its  cost, 
from  July  1,  1857,  to  June  30,  1858,  for  the  re- 
spective navy  yards,  for  building,  repairing,  and 
equipping  vessels  of  the  navy,  or  in  receiving  or 
securing  stores  and  materials  for  those  purposes. 
No.  1. — Scale  of  offers  to  furnish  live-oak  timber  under  the' 
advertisement  of  the  bureau  of  June  14,  1858... 
No.  2.— Scale  of  offers  to  furnish  naval  supplies  at  the  navy 

yard  at  Kittery,  Bfaine 

No.  3. — Scale  of  offers  to  famish  naval  supplies  at  the  navy 

yard  at  Charlestown,  Massachusetts 

No.  4.— Scale  of  offers  to  famish  naval  supplies  at  the  navy 

yard  at  Brooklyn,  New  York 

No.  5. — Scale  of  offers  to  famish  naval  supplies  at  the  navy 

yard  at  Philadelphia,  Pennsylvania 

No.  6; — Scale  of  offers  to  famish  naval  supplies  at  the  navy 

yard  at  Washington,  District  of  Oolnmbia 

No.  7.^Scale  of  offers  to  fumish  naval  supplies  at  the  navy 

yard  at  Gosport,  Virginia 

No.  8. — Scale  of  offers  to  furnish  naval  supplies  at  the  navy 

yard  at  Warrington,  Florida.. 

Contingent  expenses  of  the  navy  during  the  year  ending  June  30, 
1858.  Statement  of  the  Fourth  Auditor  of  the  disburse- 
ments of  the • 

Contingent  expenses  of  the  Department  of  State  and  of  foreign  in- 
tercourse during  the  year  1858.     Letter  of  the  Secretary  of 

State,  transmitting  a  statement  of  the 

Contingmt  expenses  of  the  Navy  Department  for  the  year  1858. 
Letter  of  the  Secretary  of  the  Navy,  transmitting  a  state- 
ment of  the 

Contingent  expenses  of  the  Territory  of  Kansas.    Letter  of  the  Sec- 
retary of  the  Treasury,  transmitting  a  report  of  sundry  .. — 
Contingent  expenses  of  the  Treasury  Department  for  the  year  1858. 
Letter  of  the  Secretary  of  the  Treasury,  transmitting  a  state- 
ment of  the - 

Contingent  expenses  of  the  War  Department  for  the  year  1858. 
Letter  of  the  Secretary  of  War,  transmitting  statements  of 

the 

Contingent  expenses  of  the  military  establishment  during  the  year 
1858.  Letter  of  the  Secretary  of  War,  transmitting  a  state- 
ment of  the 

Contingent  expenses  of  the  Interior  Department  during  the  year 
1858.   Letter  of  the  Secretary  of  the  Interior,  transmitting 

a  statement  of  the . 

Contingent  expenses  of  the  Post  Office  Department  for  the  year  end- 
ing June  30, 1858.  Letter  of  the  Postmaster  General,  trans- 
mitting a  statement  of  the 

Consuls  general,  consuls,  commercial  agents,  and  consular  agents 
during  the  year  1857.     Letter  of  the  Secretary  of  State, 

transmitting  a  statement  of  the  fees  returned  by 

Consular  courts  in  China.  Message  of  the  President  of  the  United 
States,  transmitting  a  deciee  and  regulation  for  the  govern- 
ment of  the  - 

Consular  officers,  Ac.  Letter  of  the  Secretary  of  State,  transmit- 
ting correspondence*  relative  to  the  Inadequacy  of  the  com- 
pensation of. 
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Consular  officers  engaged  in  business  in  violation  of  the  consular 
law  of  1856.  Message  of  the  President  of  the  United  States, 
transmitting  correspondence  relative  to  the 

Contractors  for  dEirr}'ing  the  mails  during  the  year  ending  June  30, 
1858.    Statement  of  the  additional  allowances  made  to  the. 

Contractors  for  carrying  the  mails  during  the  year  ending  June  30, 
1858.  Statement  of  the  curtailment  of  the  mail  service  and 
pay  of  the •— - - 

Contracts  to  furnish  articles  coming  under  the  cognizance  of  the 
Bureau  of  Yards  and  Docks  during  the  year  1858.  Abstract 
of  the  offers  and 

Contracts  made  and  received  by  the  Bureau  of  Construction,  Equip- 
ment, and  Repair  during  the  vear  1858-'59.     List  of 

Contracts  made  under  the  authority  of  the  War  Department  during 
the  year  1858.  Letter  of  the  Secretary  of  War,  transmitting 
statements  of  the  . . 

Copyright  books.  Letter  of  the  Secretary  of  the  Interior,  trans- 
mitting an  estimate  for  the  preservation  of  the 

Costa  Rica  during  the  year  ending  September  30, 1858.  Statements 
of  the  commercial  relations  of  the  United  States  with 

Cotton  exported  annually  from  1821  to  1858,  inclusive,  with  the 
cost  per  pound.   Statement  of  the  quantity  and  value  of  the. 

Cotton  from  1840  to  1858,  inclusive.  Statement  of  the  value  of 
the  imports  of  foreign,  and  the  exports  of  the  foreign  and 
domestic  manufactures  of . 

Court  of  Claims  for  the  fiscal  year  ending  June  30,  1860.  Esti- 
mates of  appropriations  for  the 

Court-houses  during  the  year  ending  September  30, 1858.  Report 
of  the  engineer  in  charge  of  the  progress  in  the  construc- 
tion of  the ...... . ................. 

Court-houses.  Statement  of  the  appropriation,  cost  of  site,  contract 
price,  and  date  of  completion  of... ..... 

Court-house  in  the  city  of  Baltimore,  Maryland.  Letter  of  the  Sec- 
retary of  the  Treasury,  relative  to  the  construction  of  a. 

Cram,  relative  to  the  Territories  of  Oregon  and  Washington.  Let- 
ter of  the  Secretary  of  War,  transmitting  the  topographical 
memoir  and  report  of  Captain  T.  J. .. 

Cuba.  Message  from  the  President  of  the  United  States  in  regard 
to  the  acquisition  of  the  island  of.. 

Custom-houses  during  the  year  ending  September  30, 1858.  Report 
of  the  engineer  in  charge  of  the  progress  in  the  construction 
of 

Custom-houses  purchased  or  built.     Statement  of  the  number  of.  . . 

Custom-houses.  Statement  of  the  number  of,  cost  of  site,  date  of 
contract,  contract  price,  and  date  of  completion  of. 


Vol. 


Deaf,  dumb,  and  blind  to  the  1st  July,  1858.  Report  of  the  presi- 
dent of  the  Columbia  Institution  for  the..... 

Deaths,  dismissals,  &c.,  in  the  navy  during  the  year  1858.     State- 
•        ment  of  the 

Denmark  during  the  year  ending  September  30, 1858.  Statement 
of  the  commercial  relations  of  the  United  States  with 

Diplomatic  Correspondence  of  the  Revolution.  Letter  of  the  Secre- 
tary of  State,  asking  for  an  appropriation  to  purchase  the... 

Dismissions  from  the  navy  in  the  year  1858.   Statement  of  the 

District  of  Columbia  for  tlie  year  ending  June  30, 1860.  Estimates 
for  appropriations  for  tho  support  of  the  penitentiary  in  the. 

District  of  Columbia  for  the  year  ending  September  30, 1858.  An- 
nual report  of  the  warden  of  the  penitentiary  in  the........ 
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Borne  of  the  Capitol  daring  the  year  1858.  Report  of  the  engi- 
Doer  in  charge  of  the  reooDStrnction  of  the 

Domestic  produce,  at  New  York,  for  the  years  ending  June  30, 
1856,  1857,  and  1858.  Statement  of  thearerage  monthly 
prices  of  certain  leading  articles  of 

Dominican  Bepublic  during  the  year  ending  September  30,  1858. 
statements  of  the  commercial  relations  of  the  United  States 
with  the 

Douglass,  of  Vancouver's  island.  Message  of  the  President  of  the 
United  States  relative  to  advances  made  by  Qovemor  James. 

Dromedaries.  Letter  from  Mr.  De  Leon  to  the  Secretary  of  War, 
enclosing  a  treatise  on .. ... ......... 

E. 

Ecuador  during  the  year  ending  September  30,  1868.  Statements 
of  the  commercial  relations  of  the  United  States  with 

Engineer  in  charge,  on  construction  of  custom-houses,  court-houses, 
post  offices,  marine  hospitals,  and  other  public  buildings 
confided  to  the  charge  of  the  Treasury  Department.  Im- 
port of  the.... . ....... 

Engineer  in  charge  of  the  progress  in  the  erection  of  the  ct^itol 
extension,  new  dome,  and  Post  Office  extension  for  1858. 
Beport  of  the 

Engineers,  for  the  service  of  the  army  during  the  year  June  30, 
1860.     Estimates  of  the  Colonel  of 

Engineers  of  the  army,  of  the  operations  of  his  department  during 
the  year  ending  June  30, 1858.  Annual  repoit  of  the  Colo- 
nel of - ....... 

Engiueers  of  the  army,  of  the  operations  of  the  Military  Academy 
during  the  year  ending  June  SO,  1858.  Annuid  report  of 
the  Colonel  of 

Engineers  of  the  army,  of  the  operations  of  his  department  during 
the  year  ending  June  3C,  1858.  Annual  report  of  the  Chief 
of  Topographical .... 

Estimates  for  appropriations  for  the  fiscal  year  ending  June  SO, 
1860     Statement  of  the 

Estimates  for  appropriations  fur  per  diem  and  mileage  of  senators, 
and  for  the  support  of  the  office  of  the  Secretary  of  the 
Senate  for  the  fiscal  year  ending  June  30,  1860 

Estimates  for  appropriations  for  per  diem  and  mileage  of  members, 
and  for  the  support  of  the  office  of  the  Clerk  of  the  House 
of  Representatives  for  the  fiscal  year  ending  June  30,  I860.. 

Estimates  for  appropriations  for  the  support  of  the  office  of  Super- 
intendent of  Public  Printing,  and  for  paper  required  by  the 
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other  expenses,  during  the  year  ending  June  30,  1860. 
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Estimates  for  carrying  the  mails  between  the  United  States  and 
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Estimates  for  fulfilling  treaty  stipulations  with  theTancton  (Sioux) 
and  Tonawanda  Lidians  during  the  year  ending  June  30, 
1860.     Letter  of  the  Secretary  of  the  Literior,  transmitting. 

Estimates  for  the  preservation  of  copyright  books,  and  for  the 
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Executive  during  the  year  ending  June  30,  1860.  Estimates  for 
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Expenditures  of  the  government  during  the  year  ending  June  30, 
1858.  Letter  of  the  Secretary  of  the  Treasury,  transmitting 
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army  during  the  year  ending  June  30,  1858.  Statement  of 
the 

Expenditures  of  the  Paymaster  General's  department  of  the  army 
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Expenditures  of  the  Navy  Department  for  the  year  1858.  Letter 
of  the  Secretary  of  the  Navy,  of  the  contingent. 
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Beport  of  the  Commissioner  of  Public  Buildings 

Beport  of  the  Warden  of  the  Penitentiary  for  the  District 
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Land  OfBce,  transmitting  estimates  for  appropriations  during  the 
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of  the  surveyor  general  of  the  public 

Lands  in  the  State  of  Louisiana  for  the  year  1858.  Annual  report 
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the  surveyor  general  of  the  public 

Lands  in  the  Territory  of  Nebraska  for  the  year  1858.  Annual 
report  of  the  surveyor  general  of  the  public ...... 

Lands  in  the  Territory  of  New  Mexico  during  the  year  1858.  An- 
nual report  of  the  surveyor  general  of  the  public 

Lands  in  the  State  of  California  during  the  year  1858.  Annual 
report  of  the  surveyor  general  of  the  public. ..... 

Lands  in  the  State  of  Oregon  for  the  year  1858.  Annual  report  of 
the  surveyor  general  of  the  public 

Lands  in  the  Territory  of  Washington  for  the  year  1858.  Annual 
report  of  the  surveyor  general  of  the  public . 

Life  and  surf  boats.  Report  of  the  board  of  oommissloneni  ap- 
pointed by  the  Secretary  of  the  Treasury  upon 

Light-house  establishment  for  the  year  ending  June  80,  1860.  Es- 
timates for  appropriations  for  the  support  of  the •••. 

Light-house  Boaxd  during  the  year  ending  June  SO,  1858.  Annual 
report  of  the....... ........................... 

light-house  Board.  Annual  expense  of  erecting  light-houses  and 
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Mail  service  by  railroads,  as  in  operation  on  the  30th  June  and 
30th  September,  1858.     Statement  of 

Mall  service  by  steamboats,  as  in  operation  on  September  80,  1858. 
Statement  of 

Bfail  service  and  cost  in  each  State  and  Territory  during  the  year 
1858.  Statement  showing  the  increase  and  decrease  of 
the 

Mail  servioe  of  routes  on  which  improvements  have  been  made 
and  additional  expense  incurred.    Statement  of  the 

Mail  service  during  the  year  ending  June  30,  1858.  Statement  of 
the  curtailment  of  the -- 

Mails  from  St.  Joseph,  Missouri,  to  Placerville,  California.  Mes- 
sage of  the  President  of  the  United  States,  transmitting  his 
reasons  for  failing  to  approve  the  joint  resolution  relative  to 
carrying  the «-- .  — 

Mails  to  foreign  countries.  Letter  of  the  Postmaster  General, 
transmitting  copies  of  contracts  niade  for  carrying  the  . 

Mails  to  foreign  countries  and  the  Atlantic  and  Pacific  coasts  during 
the  year  ending  June  30,  1860.  Letter  of  the  Postmaster 
General,  transmitting  estimates  for  carrying  the 

Mails  made  during  the  year  ending  June  30,  1857.  Letter  of  the 
Postmaster  General,  transmitting  a  statement  of  the  offers 
and  contracts  for  carrying  the..... 

Mails  established  during  the  year  ending  June  30, 1858.  State- 
ment of  the  land  and  water . -- 

Mail  contractors  for  failures  to  deli  vet  the  mails  for  the  year  1858. 
Statement  of  the  fines  and  deductions  from  the  pay  of 

Bfail  contractors  during  the  year  ending  June  30,  1858.  Statement 
of  the  curtailment  of  the  mail  service  and  pay  of  the 

Mann  for  his  services  an  confidential  agent  of  the  State  Department. 
Letter  of  the  Secretary  of  State,  asking  authority  to  pay  A. 
Dudley , 

Manufactured  articles  of  domestic  produce  exported  to  foreign 
countries  from  June  SO,  1846  to  June  30,  1858.  State- 
ment of  ....... . .... ..-.-.. 

Manufactured  and  unmanufactured  articles  of  foreign  countries,  and 
domestic  products  of  like  character,  exported  annually  from 
1840  to  1858.     Statement  of  the  value  of 

Manufactures  of  iron,  and  iron  nnd  steel,  steel,  wool  and  cotton, 
silk,  flax,  linen,  hemp,  manilla,  sun,  and  other  hemps  of 
India,  silk,  and  worsted  goods  imported  from  and  exported 
to  foreign  countries  from  1840  to  1858;  and  also  domestic 
exports  of  like  character  for  the  same  periods.  Statement 
exhibiting  the  values  of  the 

Manufactures  of  iron,  steel,  sugar,  wines,  and  all  fiftbrics  of  which 
wool,  cotton,  silk,  flax,  or  hemp  is  a  component  part,  im- 
ported annually  from  1847  to  1858,  inclusive,  with  the 
duties  which  accrued  thereon  each  year  respectively.  State- 
ment exhibiting  the  values  of  the 

Manufactures  for  the  year  1858.  Report  of  the  Ck>mmissioner  of 
Patents  on  Arts  and 

Manufactures,  according  to  the  returns  of  the  Seventh  Census. 
Message  of  the  President  of  the  United  States,  relative  to 
the  digest  of  statistics  of 

Marine  Corps  of  the  navy  during  the  year  1858.  Report  of  the 
commandant  upon  the  condition  of  the 

Marine  Corps  of  the  navy,  October  1,  1858.  General  return  of  t'n© 
officers,  non-commissioned  officers,  musicians,  and  privates 

of  the 

Marine  Corps  of  the  navy  during  the  year  ending  June  30,  1860. 
Statement  of  the  estimates  for  appropriations  ibr  the  sup- 
port of  the  Quartermaster's  department  of  the  .•••.....••. 
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Marine  Corps  of  the  navy  dnring  the  year  ending  June  30,  1860. 
Statement  of  the  estimates  for  appropriations  for  the  sup- 
port of  the  Paymaster's  department  of  the ... .... 

Marine  Corps  during  the  year  ending  Juno  30,  1858.  Statement 
of  the  pay  and  emoluments  of  officers  of  the . 

Marine  hospitals  during  the  year  ending  September  30,  1858. 
Report  of  the  engineer  in  charge,  of  the  progress  in  the 
construction  of  the .. --.-•- 

Marine  hospitals  purchased  or  built     Statement  of  the  number  of. 

Marine  hospitals.  Statement  of  the  appropriation,  cost  of  site, 
date  of  contract,  contract  price,  and  date  of  completion  of 
the 

Marine  hospital  fund  during  the  year  ending  June  SO,  1858.  State- 
ment of  the  receipts  and  expenditures  of  the........ 

Medicine  and  Surgery  of  the  navy  during  the  year  ending  Jane  30, 
1860.  Estimates  for  appropriations  for  the  support  of  the 
Bureau  of 

Medicine  and  Surgery  of  the  navy  of  the  operations  of  his  bureau 
and  the  medical  service  during  the  year  1858.  Report  of 
the  Chief  of  the  Bureau  of - 
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A. — Estimate  of  the  amount  required  for  the  support  of  the 
Bureau  of  Medidne  and  Surgery  for  the  year  ending 

June  30,  I860 

B. — Estimate  of  the  amount  required  for  the  support  of  the 
medical  department  of  vessels  in  commission,  navy 
yards,  naval  stations,  Marine  Corps,  and  Coast  Survey 
for  the  year  ending  June  30,  I860.. - 

Merchandise  imported  during  the  fiscal  years  1856,-'57,  and  -'58, 
respectively,  with  the  duties  accruing  thereon;  also  the 
value  of  articles  imported  free  of  duty  during  the  same 
period,  including  those  made  free  by  act  of  March  3,  1857. 
Statement  exhibiting  the  value  of .. . 

Merchandise  imported,  re-exported,  and  consumed;  the  estimated 
population  and  the  rate  of  consumption,  per  capita,  annually, 
from  1821  to  1858,  inclusive.  Statement  of  the  value  of 
foreign 

Merchandise  exported  annually  from  1821  to  1858.  Statement  of 
the  value  of  foreign  and  domestic 

Merchandise  re-exported  annually  from  1821  to  1858,  inclusive. 
Statement  of  the  value  of  the  dutiable 

Mexico  during  the  year  ending  September  30,  1858.  Statements 
of  the  commercial  rel  itions  of  the  United  States  with...... 

Military  reservation  of  Rock  Island,  in  the  Mississippi  river.  Letter 
of  the  Secretary  of  the  Interior,  relative  to  the  present 
situation  of  the ^ 

Military  Academy  during  the  year  ending  June  30,  1860.  Esti- 
mates for  appropriations  for  the  support  of  the 

Military  establishment  during  the  year  1858.  Statement  of  the 
expenditure  of  the  appropriation  for  the  contingent  expenses 
of  the 

Military  Asylum  for  the  year  1858.  Report  of  the  Commissioners 
of  the . .... 

Militia  during  the  year  ending  June  SO,  1858.  Statement  of  ord- 
nance and  ordnance  stores  distributed  to  the . 

Militia  of  the  United  States  for  the  year  1858.  Abstract  of  the 
returns  of  arms,  accoutrements,  and  ammunition  of  the 

Ministers  resident,  out  of  any  balance  of  former  appropriations. 
Letter  of  the  Secretary  of  State,  asking  for  authority  to  pay 
salaries  of  certain 
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Minnesota  daring  the  jear  1858.  Beport  of  the  Colonel  of  Topo- 
graphical Engineers,  on  the  condition  of  the  military  roads  in. 

Minnesota  for  the  year  1858.  Annual  report  of  the  surreyor 
general  of  the  public  lands  for  the  State  of 

Mint  of  the  United  Btates  and  branches,  and  assay  office,  during 
the  year  ending  June  30,  1860.  Estimates  for  appropria- 
tions for  the  support  of  the 

Mint  of  the  United  States  and  branches,  and  assay  office,  during 
the  year  ending  June  30,  1858.  Report  of  the  director  of 
the  operations  of  the .... 

Mint  of  the  United  States  and  its  branches  during  the  year  ending 
June  30,  1858.  Statement  of  the  amount  of  deposits  and 
coinage  of  the 

Mint  of  the  United  States  and  branches.  Statem«int  of  the  amount 
of  coinage  from  their  organization,  in  1793,  t'l  the  close  of 
the  fiscal  year  ending  Jime  30,  1858,  of  the 

Mint  of  the  United  States  at  I'hUadelphia,  from  1793  tr>  1858,  in- 
clusive.    Statement  of  the  amount  of  coinage  at  the 

Mint  of  the  United  States  at  San  Francisco,  from  1854  to  1858,  in- 
clusive.    Statement  of  the  amount  of  coinage  at  the  branch. 

Mint  of  the  United  States  at  New  Orleans,  from  1838  to  1858,  in- 
clusive.   Statement  of  the  amount  of  coinage  at  the  branch . 

Mint  of  the  United  States  at  Charlotte,  N.  C,  from  1838  to  1858,  in- 
clusive.    Statement  of  the  amount  of  coinage  at  the  branch. 

Mint  of  the  United  States  at  Dahlonega,  Ga.,irom  1838  to  1858,  in- 
clusive.    Statement  of  the  amount  of  coinage  at  the  branch, 

Mint  of  the  United  States  and  branches,  fron^  1804  to  1858,  inclu- 
sive. Statement  of  the  amount  of  domestic  gold  deposited 
in  the .... - 

Miscellaneous  claims.  Letter  of  the  Secretary  of  the  Treasury, 
transmitting  a  statement  of  payments  of 

Missouri  for  the  year  1858.  Annual  report  of  the  surveyor  general 
of  the  public  lands  for  the  State  of 

Murad,  li^te  consular  agent  of  the  United  States  at  Jaffa.  Letter  of 
tl^  Secretary  of  State,  relative  to  the  claim  of  J.  S 

Muscat  during  the  year  ending  September  30,  1858.  Stateme^t6 
of  the  commercial  relations  of  the  United  States  with...... 


N. 

Nautical  Almanac  during  the  year  ending  June  30,  1860.  Esti- 
mates for  appropriations  for  the  expenses  of  compiling  and 
printing  of  the 

Nautical  Almanac  during  the  year  1858.  Report  of  the  progress 
and  condition  of  the >. 

Naval  Academy  during  the  year  ending  June  30,  1860.  Report 
of  the  Board  of  Examiners,  of.  the  condition  and  operations 
of  the - -,. 

Naval  Academy  during  the  year  ending  June  30,  1860.  Esti- 
mates for  appropriations  for  the  support  of  the 

Naval  Asylum  during  the  year  ending  June  30,  1858.  Statement 
of  the  operations  of  the 

Naval  commanders  in  the  Qulf  of  Mexico.  Message  of  the  Presi- 
dent of  the  United  States,  transmitting  copies  of  instruc- 
tions to - - 

Naval  hospitals  during  the  year  ending  June  30,  1860.  Estimates 
for  construction  and  completion  of  works  and  repairs  at  the 
several 

Naval  magazines  during  the  year  ending  June  30,  1860.  Esti- 
mates for  construction  and  completion  of  works  and  repairs 
at  the  several.... ^ 
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Karal  Obeenratory,  &c.,  of  the  operationfi  of  that  institution  during 
the  year  1858.     Report  of  the  commander  of  the. ......... 

Naval  Observatory  and  Hydrographical  Office  during  the  year  end- 
ing June  30,  1860.  Estimates  for  appropriations  for  the 
support  of  the 

Naval  practice-ship  Preble  during  the  year  1858.  Report  of  Com- 
mander Craven,  of  the  cruise  of  the....... ... .... 

Na^gation.     {See  Oommerce  and  Navigaiion.) 

Navy  Department  during  the  year  ending  June  30,  1860.  Esti- 
mates for  appropriations  for  the  support  of  the 

Navy,  of  the  operations  of  the  navy  and  the  Navy  Department 
during  the  year  1858.     Annual  report  of  the  Secretary  of  the 


Beporit  andpapere  aceon^panijfing  the  abcne, 

A. — List  of  deaths,  resignations,  and  dismissions  in  the 

navy  since  the  last  report.. . . . 

*  B. — Code  of  regulations  for  the  government  of  the  navy, 
prepared  by  direction  of  act  of  Congress  passed 

March  3,  1867 

C. — Report  of  board  of  officers  appointed  to  witness  the 
examination  of  acting  midshipmen,  and  examine 
into  the  state  of  the  police  discipline  and  general 
management  of  the  NavaKAcademy  at  Anni^x)- 

lis,  Md 

D. — Report  of  the  cruise  of  the  practice-ship  Preble, 
under  Comd'r  Craven,  commandant  of  midship- 
men  . ..... 

E. — Communication  from  Comd'r  Maury,  superintendent 
of  the  Naval  Observatory,  &c.,  in  relation  to 
the  work  accomplished  at,  and  the  wants  of  that 

institution - 

F. — Report  of  Prof.  Winlock,  of  the  progress  and  state 
of  preparation  of  the  Nauticad  Almanac  under 
his  charge 

No.  1.  Estimate  of  appropriations  required  for  the  office  of 
the  Secretary  of  the  Navy  and  the  southwest 
executive  building,  for  the  fiscal  year  ending  June 
30,  1860 

No.  2.  Report  and  detailed  estimates  of  the  Bureau  of 
Yards  and  Docks ..... ...... 

No.  3.  Report  and  detailed  estimates  of  the  Bureau  of 
Ordnance  and  Hydrography,  including  those  of 
the  Naval  Academy,  Naval  Observatory,  and 
Nautical  Almanac . ......... 

No.  4.  Report  and  detailed  estimates  of  the  Bureau  of  Con- 
struction, Equipment,  and  Repair 

No.  5.  Report  and  detailed  estimates  of  the  Bureau  of  Pro- 
visions and  Clothing.... 

No.  6.  ReportanddetoiledestimatesoftheBureauof  Medi- 
dne  and  Surgery 

No.  7.  Report  of  the  Commandant  of  the  Marine  Corp6,and 
detailed  estimates  from  the  paymaster  and  quarter- 
master of  the  corps 

No.  8.  General  estimate  (civil)  of  the  office  of  the  Secretary 
of  the  Navy  and  bureaus  of  the  department 

No.    9.  General  estimate  for  southwest  executive  building. . 

No.  10.  General  estimate  for  all  objects  under  the  control 
of  the  Navy  Department.. 

No.  11.  General  estimate  for  the  navy  proper 

No.  12.  General  estimate  of  the  Marine  Corps ...... 
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Navy,  report  of  Secretary,  papers  aocompanying — Continued. 

No.  IS.  General  estimate  for  special  objects  tinder  the  con- 
trol of  the  department 

No.  14.  Statement  of  the  Second  Comptroller  of  the  appro- 
priations for  the  Navy  Department,  viz :  balances 
on  the  Ist  of  Jnly,  1857;  appropriations  for 
1 857-' 58 ;  repayments  and  transfers  for  the  same 
time ;  amounts  applicable  to  the  service  of  the 
year  1867-'58  ;  amounts  drawn  from  the  treasury 
by  requisition  during  the  same  period ;  and  bal- 
ances on  hand  June  1,  1858,  with  the  sums 
which  have  been  carried  to  the  **  surplus  fund" 

specially  designated 

No.  15.  Abstract  of  expenditures  under  the  head  of  **  con- 
tingent expenses  of  the  navy/'  as  settled  and 
allowed  at  the  office  of  the  Fourth  Auditor  of  the 
treasury,  from  July  1,  1867,  to  June  30,  1868... 
Navy,  transmitting  a  statement  of  the  contingent  expenses  of  the 
Navy  department  for  the  year  1858.     Letter  of  the  Secre- 
tary of  the  - - -- 

Navy,  transmitting  a  statement  of  the  number  of  vessels  on  foreign 
stations  without  regular  pursers.     Letter  of  the  Secretary  of 

the 

Navy,  transmitting  a  statement  of  the  number  of  officers  of  each 
grade  of  the  navy  and  Marine  Corps,  the  number  of  em- 
ployes under  charge  of  the  Navy  Department,  and  number 

of  vessels  of  the  navy.     Letter  of  the  Secretary  of  the 

Navy,  transmitting  a  statement  of  the  number  and  names  of  pursers 
in  the  navy  not  actively  employed.    Letter  of  the  Secretary 

of  the 

Navy,  transmitting  a  statement  of  the  number  of  workmen  in  the 
several  navy  yards  during  the  year  ending  December  1, 

1868.    Letter  of  the  Secretary  of  the .' 

Navy,  transmitting  a  statement  of  the  quantity  of  coal  used  by 
the  navy,  names  of  coal  agents,  and  amount  paid  them  as 

commissions.     Letter  of  the  Secretary  of  the 

Navy  during  the  year  ending  June  30, 1860.  Estimates  for  appro- 
priations for  the  support  of  the 

Nebraska  for  the  year  1858.  Annual  report  of  the  surveyor  gene- 
ral of  the  public  lands  in  the  Territory  of 

Navy,  transmitting  a  list  of  the  names  and  compensation  of  the 
clerks  and  other  peisons  employed  in  the  Navy  Department 

for  the  year  1858.     Letter  of  the  Secretary  of  the 

Navy,  transmitting  copies  of  the  Navy  Register  for  the  year  1859. 

Letter  of  the  Secretary  of  the 

Navy,  transmitting  a  statement  of  the  cost  of  sites  and  improve- 
ment of  the  several  navy  yards.     Letter  of  the  Secrei&ry  of 

the-.-^ 

Navy,  transmitting  a  statement  of  contracts  made  by  the  Bureau 

of  Yards  and  Docks.     Letter  of  the  Secretary  of  the 

Navy,  transmitting  information  in  reference  to  chaplains  in  the 

navy.    Letterof  the  Secretary  of  the.-.. — 

Navy,  transmitting  a  statement  of  the  pay  and  allowances  of  the 
officers  of  the  navy  and  Marine  Corps  during  the  year  ending 

June  30,  1858.     Letter  of  the  Secretary  of  the 

Navy  yards  of  the  United  States.     A  statement  of  the  cost  and 

expenditure  for  the  improvement  of  the  several 

New  Granada  during  the  year  ending  September  80,  1858.     State- 
ment of  the  commercial  relations  of  the  United  States  with. 
New  Mexico  for  the  year  1858.     Report  of  the  Colonel  of  Topo- 
graphical Engineers,  of  the  condition  of  the  military  roads  in 
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Kew  Mexico  for  the  year  1858.  Anaual  report  of  the  surveyor 
general  of  the  public  lands  for  the  Territory  of 

Kew  York,  by  Lieut.  Morton.  Memoir  of  the  dangen  and  defences 
of 

l^icaragua  during  the  year  ending  September  30,  1858.  State- 
ments of  t£e  commercial  relations  of  the  United  States  with, 


Offers  for  annual  supplies  imder  the  cogpiisance  of  the  Bureau  of 
Yards  and  Docks  for  the  year  1858.     Abstract  of.... 

Ordnance,  for  the  service  of  the  army  during  the  year  ending  June 
30,  1860.     Estimates  of  the  Colonel  of 

Ordnance  of  the  United  States  army,  of  the  operations  of  his  depart- 
ment during  the  year  ending  June  30,  1858.  Annual  report 
of  the  Colonel  of.. . ..... 

Ordnance  and  ordnance  stores  distributed  to  the  militia  during  the 
year  ending  June  30,  1858.     Statement  of  the  .... ... 

Ordnance  and  ordnance  stores  issued  to  the  army  and  the  several 
military  posts  during  the  year  ending  June  30, 1858.  State- 
ment of  the . -. .... -. 

Ordnance  and  Hydrography  of  the  navy  during  the  year  ending 
June  30,  1860.  Estimates  for  appropriations  for  the  sup- 
port of  the  Bureau  of - 

Ordnance  and  Hydrography  of  the  navy,  of  the  operations  of  his 
office  during  the  year  ending  June  30,  1860.  Report  of  the 
Chief  of  the  Bureau  of.. . 


Papen  acoompanying  (he  above  rqwt. 

A. — ^Forpay  and  contingent  expenses  of  the  bureau ... 

B. — For  pay  of  officers  on  ordnance  duty . 

C. — For  ordnance  and  ordnance  stores ....... .. 

Special. — For  arming  seven  steam-screw  sloops-of-war  .. 
D. — Statement  of  cost  or  estimated  value  of  stores  on  hand 
at  the  several  navy  yards  on  the  30th  June,  1858 .... 
E. — Statement  of  the  number  of  days'  labor  and  cost  there- 
of at  the  respective  navy  yards  during  the  year  end- 
ing June  30,  1858 

F. — For  the  purchase  of  articles  and  incidental  expenses 
connected  with  the  Naval  Observatory  and  Hydro- 
graphical  Office . 

G. — For  the  pay  of  superintendent  and  officers  on  duty  at 

the  Naval  Observatory  and  Hydrographical  Office 

H. — For  the  erection  and  repair,  &c. ,  of  buildings  and  for 

contingent  expenses  at  the  Naval  Academy 

I.  —For  pay  of  officers,  &c.,  at  the  Naval  Academy 

J.  — For  Nautical  Almanac 

Oregon  during  the  year  1858.  Report  of  the  Colonel  of  Topographi- 
cal Engineers  on  the  condition  of  the  military  roads  in 

Oregon  for  the  year  1858.    Annual  report  of  the  surveyor  general 

of  the  public  lands  for  the  State  of 

Oregon  and  Washington  Territories.  Letter  of  the  Third  Auditor 
of  the  Treasury,  on  the  subject  of  claims  growing  out  of  In- 
dian hostilities  in • 

Oregon  coast.     Directory  to  aid  the  navigation  of  the 

Oregon  and  Washington.  Letter  of  the  Secretary  of  War,  trans 
mitting  the  topographical  memoir  and  report  of  Captain  T. 
J.  Cram,  relative  to  the  Territories  of 
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Pacific  wagon  roads  constructed  under  the  direction  of  the  Interior 
Department.  Letter  of  the  Secretary  of  the  Interior,  trans- 
mitting reports  upon  the  several 

Paraguay  during  the  year  ending  September  30, 1858.  Statements 
of  the  commercial  relations  of  the  United  States  with 

Passengers  arriving  In  the  United  States  by  sea  during  the  year 
1858.  Letter  of  the  Secretary  of  State,  transmitting  a  state- 
ment of  the  number  of 

Patent  Office.  Letter  of  the  Secretary  of  the  Interior,  transmitting 
information  relative  to  the  Advisory  Board  of  Agriculture  of 
the 

Patents,  of  the  operations  of  his  office  during  the  year  1858.  Re- 
port of  the  Commissioner  of 

Patents  have  expired  during  the  year  1858,  with  their  inventions 
and  class.  An  alphabetical  list  of  the  names  of  persons 
whose . - ... ... 

Patents  for  inventions  that  have  expired  during  the  year  1858.  A 
classified  list  of  the .... ; 

Patents  for  designs  that  have  expired  during  the  year  1858.  A 
classified  list  of  the 

Patents  for  inventions  or  discoveries,  and  for  designs,  have  been 
granted  during  the  year  1858.  An  alphabetical  list  of  per- 
sons to  whom . ...... 

Patents  for  inventions  and  discoveries  granted  during  the  year 
1858.     A  classified  list  of  the 

Patents  granted  during  the  year  1858 .     A  list  of  reissues  of 

Patents  granted  during  the  year  1858.  A  list  of  additional  im- 
provements of . . ... 

Patents  entered  during  the  year  1858.    A  list  of  disclaimers  of 

Patent  extensions  granted  during  the  year  1858.     A  li^  of 

Patents  for  designs  granted  during  the  year  1858.     A  list  of 

Patents  for  inventions  and  discoveries  issued  during  the  year  1858 
Description  and  claims  for 

Patents  for  the  year  1858.  Plates  and  illustrations  accompanying 
the  report  of  the  Commissioner  of 

Patents,  on  agriculture  and  agricultural  statistics  for  the  year  1858. 
Report  of  the  Commissioner  of 

Pay  and  emoluments  of  the  officers  of  the  navy  and  Marine  Corps 
during  the  year  ending  June  30,  1858.    Statement  of  the  .. 

Paymaster  General  of  the  army,  of  the  operations  of  his  depart 
ment  during  the  year  ending  June  30,  1858.     Report  of  the. 

Paymaster  of  the  Blarine  Corps  during  the  year  ending  June  30, 
1860.     Estimates  of  the 

Payments  from  the  treasury  from  1840  to  1858.  Letter  of  the 
Secretary  of  the  Treasury,  transmitting  a  statement  of  the  .  . 

Penitentiary  in  the  District  of  Columbia  for  the  year  ending  June 
30 ,  1860.    Estimates  for  appropriations  for  the  support  of  the . 

Penitentiary  in  the  District  of  Columbia  during  the  year  ending 
September  30,  1858.     Annual  report  of  the  Warden  of  the.. 

Pensions  during  the  year  ending  June  30,  1860.  Estimates  for  ap- 
propriations for  the  payment  of 

Pensions,  showing  the  operations  of  his  department  for  the  year 
ending  June  30,  1858.     Report  of  the  Commissioner*  of 


Paper%  acoompanffing  (he  above  rtpori 

A. — Tabular  statement  showing  the  number  of  original 
claims  for  army  pensions,  and  applications  for  increase 
of  tho^e  previously  granted,  and  the  aggregate  annual 
amount  of  the  same  in  the  different  States  and 
Territories  for  the  year  ending  June  30,  1858    
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PcnsioDB — report  Commifi^ioDer — papers  acoompanying — ^Contiuued. 

B. — ^Tabular  statement  showing  the  amount  of  arrears  of 
pension  allowed  in  the  different  States  and  Territo- 
ries for  the  year  ending  June  30,  1858 

C. — ^Tabular  statement  of  the  number  of  army  pensioners 
on  the  rolls,  and  aggregate  yearly  amount  of  their 
pensions  on  the  30th  June,  1858 

D. — ^Tabular  statement  showing  the  amount  paid  to  army 
pensioners  in  the  dififerent  States  and  Territories 
during  the  year  ending  June  30,  1858 

£. — Tabular  statement  of  balance  of  ^nds  in  the  hands  of 
agents  for  paying  army  pensions  in  the  different 
States  and  Territories  on  the  30th  June,  1858 

F. — ^Tabular  statement,  having  exclusive  reference  to  navy 
pensions,  and  showing — 

1.  The  balances  in  the  hands  of  agents  in  the  several  States 

and  Territories  June  30,  1858 

2.  The  number  and  yearly  amount  of  original  applications, 

and  number  of  claims  for  increase  of  pensions  admit- 
ted during  the  last  fiscal  year 

3.  The  number  on  the  rolls  in  the  several  States  and  Terri- 

tories June  30,  1858,  and  the  aggregate  amount  of 
their  pcubions 

4.  The  amount  paid  in  the  several  States  and  Territories 

during  the  year  ending  June  30,  1868 

Peru  during  the  year  ending  September  30,  1858.  Statements  of 
the  commercial  relations  of  the  Uiiited  States  with 

Pontifical  States  during  the  year  ending  September  30,  1858.  State- 
ments of  the  commercial  relations  of  the  United  States  with. 

Portugal  during  the  year  ending  September  30,  1858.  Statements 
of  the  commercial  relations  of  the  Unit^  States  with 

Post  Office  Dep-irtment  during  the  year  ending  June  30,  1858. 
Letter  of  the  Postmaster  General,  transmitting  a  statement 
of  the  contingent  expenses  of  the 

Post  Office  Department,  for  the  fiscal  year  ending  June  30,  1860. 
Estimates  of  appropriations  for  the  support  of  the 

Post  Office  Department  during  the  year  ending  June  30,  1860. 
Statement  ot  the  estimates  for  the  support  of  the ....... 

Post  Office  Department  for  the  year  ending  June  30, 1858.  Report 
of  the  Auditor  for  the ...... 

Paperi  accompanying  the  above  report 

A. — Statement  exhibiting  the  receipts  of  the  Post  Office  De- 
partment   

B. — Statement  exhibiting  the  expenditures  of  the  depart- 
ment  ... 

C. — ^Exhibiting  the  revenues  and  expenditures  of  the  several 
States  and  Territories 

D. — Exhibiting  the  number  of  letters,  circulars,  handbills, 
newspapers,  and  ptunphlets  received  and  delivered 
by  *' carriers,"  and  the  amounts  received  for  car- 
riage in  the  several  cities  named  therein ..... 

Nob.  1  to  35.  Tables  exhibiting  in  detail  the  operations  and 

results  of  our  foreign  mail  service 

Post  offices  during  the  year  ending  September  30,  1858.    Kaport  of 

the  engineer  in  charge  of  the  progiess  in  the  construction 

of  the 

Post  offices.     Statement  of  the  appropriation,  cost  of  site,  date  of 

contract,  contract  price,  and  date  of  completion  of  the 

Post  Office  extension  during  the  year  1858.     Report  of  the  engineer 

in  charge  of  the  progress  In  the  erection  of  the. 
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Postmaster  Qenera],  of  the  operations  of  his  department  during  the 
year  ending  Jane  30,  1858.    Annual  report  of  the  ..... 

Pc^i  accompanying  the  above  report, 

Belatire  to  express  mail  agents 

New  York  and  New  Orleans  route 

St.  Louis  and  New  Orleans  mail 

Overland  mail  route 

Tehuantepec  route , 

Utah  route . 

The  expenses  of  the  department 

Number  of  post  offices . 

Transportation  statistics , 

Bevenue  and  expenditures 

Estimate  of  receipts  and  expenditures  in  1859 

Ocean  and  foreign  mail  service . . 

Great  overland  mail - 

Report  of  the  First  Assistant  Postmaster  General,  of  the  mail 

service  abroad  as  in  operation  on  September,  1858 

Amount  paid  for  ocean  steamship  and  foreign  mail  service.. 

Postmaster  General,  for  the  year  ending  June  SO,  1858.     Annual 

report  of  the  Second  Assistant 

Papen  accompanying  the  above  rqnirt, 

A. — ^Tableof  mail  service  for  the  year  ending  June  30,  1858. 
B. — Number  of  mail  routes,  vaaxl  contractors,  route  agents, 
local  agents,  and  mail  messengers,  on  June  30,  1858 
C.  —Mail  service  in  the  States  of  Michigan,  Indiana,  Illinois, 
Wisconsin,  Iowa,  Missouri,  Minnesota,  Kentuclty, 
Tennessee,  Alabama,  Mississippi,  Arliansas,  Louisi- 
ana, Texas,  California,  and  the  Territories  of  Oregon, 
New  Mexico,  Utah,  Nebraska,  Kansas,  and  Wash- 

•  ington -. -- 

D.— Railroad  service,  as  in  operation  on  the  30th  September, 

1858 

K — Railroad  service,  as  in  operation  on  the  30th  June,  1858. 
F. — Steamboat  service,  as  in  operation  30th  September,  1858 
G. — Table  showing  the  increase  and  decrease  of  mail  trans- 
portation and  cost  in  each  State  and  Territory  during 

the  year  ending  June  30,  1858 . .... 

H. — Detailed  statement  of  routes  on  which  improvements 

have  been  made  and  additional  expense  incurred 

Postmaster  General,  transmitting  copies  of  contracts  for  carrying 

the  mails  to  foreign  countries.     Letter  of  the 

Postmaster  General,  Attorney  General,  and  Secretary  of  the  Trea- 
sury, as  to  the  condition  of  the  public  buildings  at  Philadel- 
phia.   Report  of  the — 

Postmaster  General,  transmitting  the  annual  report  of  fines  imposed 
upon  and  deductions  from  the  pay  of  mail  contractors.  Let- 
ter of  the .- 

Postmaster  General,  transmitting  estimates  for  the  service  of  the 
Post  Office  Department  for  the  fiscal  year  ending  June  30, 

1860.     Letter  of  the 

Postmaster  General,  transmitting  estimates  for  carrying  the  mails 
to  foreign  countries  and  the  Atlantic  and  Pacific  coasts  during 

the  year  ending  June  30,  1860.     Letter  of  the 

Postmaster  Geneial,  transmitting  a  list  of  clerks  and  other  persons 
employed  in  the  Post  Office  Department,  and  their  compen- 
sation, during  the  year  1858.    Letter  of  the 
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Postmaster  General,  transmitting  a  statement  of  the  contingent 
expenses  of  the  Post  Office  Department  daring  the  year  end- 
ing Jane  39,  1868.     Letter  of  the 

Postmaster  General,  transmitting  a  statement  of  the  offers  for  carry- 
ing the  mails,  land  and  water  mails  estahlished,  additional 
allowances  made  to  contractors,  and  curtailments  of  mail 
service  and  pay  ordered  daring  the  year  ending  Jane  30, 
1858.     Letter  of  the 

President  of  the  United  States,  on  the  state  of  the  Union,  with 
accompanying  docaments  and  reports.  Annaal  mesisage  of 
the 


Doenm&Ut  and  rtporU  acwmpawymg  the  above. 

Right  of  search- 
Mr.  Dallas  to  Mr.  Cass,  Jane  8,  1858 

Mr.  Dallas  and  Lord  Bialmeshary,  Jane  8,  1858 

Earl  of  Malmeshury  to  Lord  Napier,  Jane  11,  1858 

Mr.  Cass  to  Mr.  Dallas,  Jane  30,  1858 

Mexican  affairs — 

Mr.  Forsyth  to  Mr.  Cass,  Jane  17,  1858 

Mr.  Forsyth  to  Sr.  Don  Louis  Caevas,  June  17,  1858 

Mr.  Forsyth  to  Mr.  Cass,  June  19,  1858 

Mr.  Cass  to  Mr  Forsyth,  June  23,  1858 

Mr.  Forsyth  to  Mr.  Cass,  June  25,  1858 

Mr.  Cass  to  Mr.  Forsyth,  June  15,  1858 

Mr.  Forsyth  to  Mr  Cass,  August  12,  1858 

Sr.  De  Castillo  T  Lansas  to  Mr.  Forsyth,  August  10,  1858. 
Mr.  Forsyth  to  Mr.  Cass,  August  31  and  November  22, 1858. 

Mr.  Forsyth  to  Sr.  Castillo  T.  Lansas,  October  20,  1858 

Central  America— 

Mr.  Cass  to  Mr.  Lamar.... 

Mr.  Lamar  to  Mr.  Cass,  September  29,  1858 

Sr.  Mora  to  Mr.  Lamar,  September  16,  1858 

Mr.  Jerez  to  Mr.  Cass,  October  i,  1858 

Mr.  Lamar  to  Mr.  Cass,  October  28.  1858 

Mr.  Martinez  to  Mr.  Lamar,  September  25,  1858...  ... 

African  negroes — 

The  President  to  Mr.  McLain,  September  7,  1858 

Mr.  McLain  to  the  President,  September  8,  1858 

Mr.  Gurley  to  the  President,  November  30,  1858 

Mr  Rainey  tothe  President,  October  23,  1858 

President  of  the  United  States,  transmitting  copy  of  the  treaty  be- 
tween the  United  States  and  the  Kingdom  of  Siam.  Message 
from  the - . - 

President  of  the  United  States,  relative  to  visitation  of  American 
vessels  by  officers  of  the  British  navy.    Message  of  the 

President  of  the  United  States,  relative  to  the  importation  of 
Africans  into  the  State  of  Georgia,  or  any  other  State  of  this 
Union.     Message  of  the 

President  of  the  United  States,  transmitting  correspondence  rela- 
tive to  consular  officers  engaged  In  business,  in  violation  of 
the  consular  law  of  1856.     Message  of  the 

President  of  the  United  States,  transmitting  copies  of  the  instruc- 
tions to  the  commanders  of  the  African  squadron,  since  the 
ratification  of  the  treaty  of  1842.     Message  of  the 

President  of  the  United  States,  trauRmitting  copy  of  **  Regulations 
for  the  consular  courts  of  the  United  States  of  America  in 
China."     Message  of  the 

President  of  the  United  States,  transmitting  copies  of  instructions 
to  naval  commanders  in  the  Gulf  of  Mexico.  Message  of 
the 
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President  of  the  United  States,  transmitting  copies  of  correspond- 
ence relative  to  the  clearance  of  vessels  at  the  port  of  Mo- 
bile.    Message  of  the 
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President  of  the  United  States,  relative  to  the  post  office  claim  of 
Carmick  and  Ramsev      Messafire  of  the ...... . 

President  of  the  United  States,  transmitting  copy  of  the  letter  of 
Messrs.  B.  Johnson  and  Joseph  Williams,  in  relation  to  the 
decision  upon  the  Carmick  and  Ramsey  claim............. 

President  of  the  United  States,  of  his  having  transmitted  to  the 
Senate  a  digest  of  the  statistics  of  manufactures,  according 
to  the  returns  of  the  Seventh  Census.    Message  of  the 

President  of  the  United  States,  transmitting  a  statement  of  the  fees 
collected  by  consuls  general,  consuls,  commercial  agents, 
and  consular  agente  for  the  year  1867.     Message  of  the 

President  of  the  United  States,  relative  to  advances  made  by  Gov- 
ernor James  Douglass,  of  Vancouver's  Island.     Message  of 
the 

Plresident  of  the  United  States,  relative  to  the  pay  of  officers  of  the 
navy  engaged  in  the  preparation  and  publication  of  Wilkes' 
Exploring  Eipedition.     M<«8age  of  the  u-^. -... 

President  of  the  United  States,  relative  to  the  protection  of  Ameri- 
can citizens  in  transit  over  the  several  routes  through  Cen- 
tral America.     Message  of  the ...... ............ 

President  of  the  United  States,  asking  that  provision  be  made  to 
preserve  the  credit  of  the  United  fcitates.     Message  of  the... 

President  of  the  United  States*,  communicating  the  report  of  the 
special  agent  sent  to  Vancouver's  Island  and  British  Colum- 
bia.    Message  of  the 

President  of  the  United  States,  assigning  reasons  for  failing  to  ap- 
prove **a  joint  resolution  in  regard  to  carrying  the  United 
States  mails  from  St.  Joseph,  Missouri,  to  Placerville,  CaH- 
fomia."     Message  from  the  .  1.. * X         ^^^..       ^^  .*^.^  **-. 

President  of  the  United  States,  in  regard  to  the  acquisition  of  the 
Island  of  Cuba.     Message  of  the ...... ... 

Private  land  claims.     Relative  to............ . 

136 

Provisions  exported  annually,  from  1821  to  1858.     Statement  of 
the  value  of  breadstufb  and. .......  ................... 

328 

Provisions  and  Clothing  of  the  navy  during  the  year  ending  June 
the  Bureau  of. ....................................... 

233 

Provisions  and  Clothing  of  the  navy,  of  the  operations  of  his  bu- 
reau during  the  fiscal  year  ending  June  30,  1858.     Report 
of  the  Chief  of  the  Bureau  of 
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A.— Estimates  for  the  expenses  of  the  bureau  for  the  fiscal 
year  ending  June  80,  I860.................... 

656 

B.— Estimates  for  provisions  of  the  navy. ....... . 
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C. — Estimates  for  contingent  for  the  navy. ... .. 
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D.— To  reimburse  appropriations  for  clothing  issued  to  desti- 
tute Americans  brought  home  in  national  ships  from 
Nicaragua  in  1857 

656 

K — Statement  showing  the  value  of  provisions,  clothing, 
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Provisions  and  Clothing — report  of  Chief  of  Bureau  of — papers  accom- 
panying— Continued. 
E. — ^Abstract  of  proposals  received  for  fresh  beef  and  vege- 
tables  

L. — Abstract  of  proposals  received  for  soap,  candles,  &c 

M.— Abstract  of  proposals  received  for  transportation  of  stores. 
N.—> Statement  of  contracts  made  during  the  year 

Prussia  during  the  year  ending  September  30, 1858.  Statements  of 
the  commercial  relations  of  the  United  States  with 

Public  buildings  confided  to  the  charge  of  the  Treasury  Depart- 
ment. Report  of  the  engineer  in  charge  of  the  construction  of. 

Public  buildings  constructed,  or  in  course  of  constructioD,  since 
1850,  for  which  appropriations  have  been  made.  Statement 
of  the 

Public  Buildings,  of  the  operations  of  his  office  during  the  year 
1858.     Annual  report  of  the  Commissioner  of 

Public  buildings  at  Philadelphia.  Report  of  the  Postmaster  Gene- 
ral, Attorney  General,  and  the  Secretary  of  the  Treasury, 
as  to  the  condition  of  the 

Public  buildings  in  the  Territories  Letter  of  the  Secretary  of  the 
Interior,  transmitting  plans  and  estimates  for  the 

Public  lands  during  the  year  ending  June  30,  1860.  Estimates  re- 
quired to  meet  expenses  of  collecting  the  revenue  from  the 
sale  of  the ..... ... 

Public  Printing.  Estimates  of  appropriations  for  office  of  Super- 
intendent of  tho L 

Public  debt  on  July  1,  1857  ;  also,  the  amount  of  public  debt  on 
July  1,  1858,  including  treasiuy  notes  issued  under  act  of 
December  23, 1857.     Statement  ghowing  the  amount  of  the. 

Puget  Sound  and  the  entrance  to  Columbia  river.  Letter  of  the 
Secretary  of  War,  stating  that  there  are  no  plans  nor  esti- 
mates for  the  defence  of 

Pursers.  Letter  of  the  Secretary  of  the  Navy,  transmitting  a 
statement  of  the  number  of  vessels  on  foreign  stations  with- 
out regular .- -- 

pursers  in  the  navy  not  actively  employed.  Letter  of  the  Secretary 
ef  the  Navy,  relative  to  the  number  and  names  of — . 

Q. 

Quartermaster  General,  for  the  service  of  the  army  during  the  year 
endUig  June  30,  1860.     Estimates  of  the 

Quartermaster  General  of  the  United  States  army,  of  the  opera- 
tions of  his  department  during  the  year  ending  June  30, 
1858.     Report  of  the 

Quartermaster  of  the  Marine  Corps  during  the  year  ending  June  80, 
1860.    Estimates  of  the 

Quarters  of  the  army  during  the  last  ten  years.  Letter  of  the 
Secretary  of  War,  transmitting  a  statement  of  the  expendi- 
tures for  barracks  and 


Railroads,  under  various  acts,  from  1850  to  1857.  Statement  of 
the  amount  of  lands  granted  to  the  several  States  for 

Railroads  in  operation  on  June  30  and  September  30,  1858.  State- 
ment of  mail  service  by ... 

Receipts  and  expeuditures  of  the  government  for  the  year  ending 
June  30, 1858.    Report  of  the  Secretary  of  the  Treasury,  of  the 

Receipts  and  expenditures  of  the  government  for  the  quarter  of 
the  fiscal  year  1859,  ending  September  30,  1858.  State- 
ment of  the 
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Beceipts  and  expenditures  of  the  marine  hospital  fund  during  the 
year  ending  June  30,  1 858 .     Statement  of  the 

Beceipts  of  the  government  from  customs,  public  lands,  and  all 
other  sources  from  the  beginning  of  the  government  to  June 
30,  1868.     Statement  of  the  amount  of  the , 

Beceipts  and  expenditures  under  the  direction  of  the  Commissioner 
of  Public  Buildings  during  the  year  ending  June  30,  1858. 
Statement  of  the ...... . .... ..... 

Beceipts  of  the  Post  Office  Department  during  the  year  ending  June 
30,  1858.  Beport  of  the  Auditor  of  the  Treasury  for  the 
Post  Office  Department,  of  the 

Beceipts  and  expenditures  for  the  government  during  the  year  end- 
ing June  30,  1868  Letter  of  the  Secretary  of  the  Treasury, 
transmitting  a  statement  of  the 

Beceipts  of  revenue  during  the  fiscal  year  ending  June  30,  1860. 
Letter  of  the  Secretary  of  the  Treasury  as  to  the  estimated  .. 

Beceipts  and  expenditures  of  the  Chickasaw  trust  fund  during  the 
year  1858.  Letter  of  the  Secretary  of  the  Treasury,  tians- 
mitting  a  statement  of  the 

Bedprocity  treaty  with  Great  Britain.  Statistics  of  the  trade  under 
the 

Begister  of  the  Treasury,  of  the  operations  of  his  office  during  the 
year  ending  June  30,  1858.     Annual  report  of  the 

Begnlations  for  the  government  of  the  navy,  prepared  by  direction 
of  act  of  Congress  of  March  3,  1857.  Beport  of  the  board 
appointed  to  draw  up  a  code  of 

Besignations  in  the  navy  during  the  year  1858.     Statement  of  the. 

Berenue.  Letter  of  the  Secretajy  of  the  Treasury,  submitting  a 
plan  for  reducing  the  expenses  of  the  collection  of  the 

Bey,  United  States  consul  at  St.  Martin.  Letter  of  the  Secretary  of 
State,  as  to  the  expediency  of  increasing  the  salary  of  Chas.  . 

Bice  exported  annually  from  1821  to  1858,  inclusive.  Statement 
of  the  quantity  and  value  of  the.... 

Bivers  during  the  year  1858.  Beport  of  the  Colonel  of  Topograph- 
ical Engineers  of  the  army,  of  the  progress  in  the  improve- 
ment of — ... 

Boads  in  Minnesota  during  the  year  1858.  Beport  of  the  Colonel 
of  Topographical  Engineers,  on  the  improvement  of  the  mil- 
itary  

Boads  in  the  Territory  of  New  Mexico  during  the  year  1858.  Be- 
port of  the  Colonel  of  Topographical  Engineers,  on  the  con- 
dition of  the  military . 

Boads  in  the  Territories  of  Oregon  and  Washington  during  the 
year  1858.  Beport  of  the  Colonel  of  Topographical  Engi- 
neere,of  the  condition  of  the  military , 

Bock  island,  in  the  Mississippi  river.  Letter  of  the  Secretary  of  the 
Interior,  relative  to  the  military  reservation  of 

Bogue  Biver  Indians.  Letter  of  the  Secretary  of  the  Interior,  trans- 
mitting statement  of  amounts  due  claimants  under  treaty 
with  the 

Bnnnels,  of  Texas.  Letter  of  the  Secretary  of  War,  transmitting 
copies  of  correspondence  between  the  officers  of  the  govern- 
ment and  Governor . . 

Bussia  during  the  year  ending  September  30, 1858.  Statements  of 
the  commercial  relations  of  the  United  States  with 


Sandwich  Islands  during  the  year  ending  September  30, 1858.  State- 
ments of  the  commercial  relations  of  the  United  States  with. 

Sardinia  during  the  year  ending  September  30,  1858.  Statements 
of  the  commercial  reUtions  of  the  United  States  with 
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Saxony  during  the  year  ending  September  SO,  1868.  Statements  of 
the  commercial  relations  of  the  United  States  with 

Seamen  during  the  year  1858.  Statement  of  the  receipts  and  ex- 
penditures of  the  marine  hospital  fund  for  the  relief  of  the 
siciL  and  disabled 

Seamen  registered  in  the  several  ports  of  the  United  States  during 
the  year  ending  September  30, 1858.  Letter  of  the  Secretary 
of  State,  transmitting  an  abstract  of  the  returns  of  American. 

Siam  during  the  year  ending  September  30,  1858.  Statements  of 
the  commercial  relations  of  the  United  States  with 

Siam.  Message  of  the  President  of  the  United  States,  transmitting 
copy  of  the  treaty  with  the  Kingdom  of 

Silk,  from  1840  to  1858,  inclusive.  Statement  of  the  value  of  the 
imports  and  exports  of  the  foreign  and  domestic,  and  the 
home  consumption  of —  . 

Silver  coins.  Beport  of  the  director  of  the  mint  of  the  United 
States,  of  the  fineness  and  value  of  certain  foreign 

Silver  coinage  at  the  mint  of  the  United  States  and  branches,  and 
assay  office,  from  1793  to  1858,  inclusive.  Statement  of 
the  amount  of . 

Silver  deposited  at  the  mint  of  the  United  States  and  branches,  and 
assay  office,  from  1841  to  1858,  inclusive.  Statement  of 
the  amount  of  domestic 

Smith,  of  his  expedition  to  the  Red  River  of  the  North.  Report  of 
Colonel  C.  F 

Smithsonian  Institution.  Statement  of  the  amount  of  stock  held 
in  trust  for  the  benefit  of  the 

Solicitor  of  the  Treasury,  of  the  operations  of  his  office  during  the 
year  ending  June  SO,  1858 .     Annual  report  of  the 

Society  Islands  during  the  year  ending  September  30,  1858.  State- 
ments of  the  commercial  relations  of  the  United  States  with 
the 1 

Spain  during  the  year  ending  September  SO,  1858.  Statements  of 
the  commercial  relations  of  the  United  States  with 

State,  transmitting  an  abstract  of  the  returns  of  American  seamen 
registered  in  the  several  ports  of  the  United  States  during 
the  year  ending  September  30,  1858.  Letter  of  the  Secre- 
tary of 

State,  transmitting  a  statement  of  the  contingent  expenses  of  the 
State  Department  and  foreign  intercourse  during  the  year 
ending  June  30,  1868.    Letter  of  the  Secretary  of 

State,  asking  for  authority  to  pay  salaries  of  certain  ministers  resi- 
dent out  of  any  balance  of  former  appropriations.  Letter  of 
the  Secretary  of - 

State,  relative  to  an  appropriation  for  transporting  destitute  Ameri- 
cans from  Victoria  to  San  Francisco.  Letter  of  the  Secre- 
tary of ........... 

State,  asking  for  authority  to  pay  A.  Dudley  Mann  for  his  services 
as  confidential  agent  of  the  department.  Letter  of  the  Sec- 
retary of - , 

State,  relative  to  an  appropriation  to  pay  certain  contingent  ex- 
penses of  the  Territory  of  Kansas.   Letter  of  the  Secretary  of. 

State,  relative  to  the  claim  of  J.  S.  Murad,  late  consular  agent  of 
the  United  States  at  Jaffa.     Letter  of  the  Secretary  of 

State,  as  to  tbe  expediency  of  increasing  the  compensation  of  the 
United  States  consul  at  Bremen.     Letter  of  the  Secretary  of. 

State,  as  to  the  expediency  of  an  appropriation  for  the  relief  of 
Charles  Rey,  United  States  consul  at  St.  Martin.  Letter  of 
the  Secretary  of - 

State,  relative  to  the  application  of  G.  H.  Qoundie,  United  States 
consul  at  Zurich,  for  increased  compensation.  Letter  of  the 
Secretary  of 
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State,  in  relation  to  the  memorial  of  P.  McD.  Ck>llin8,  asking  com- 
pensation and  reimbursement  for  expenses  incurred  while 
exploring  the  Arooor  river     Letter  of  the  Secretary  of 

State,  transmitting  a  list  of  clerks  and  others  employed  in  the 
State  Department.    Letter  of  the  Secretary  of 

State,  asking  an  appropriation  be  made  for  the  salary  of  the  United 
States  minister  resident  at  Japan     lietter  of  the  Secretary  of. 

State,  asking  an  increased  appropriation  for  the  contingent  expenses 
of  the  Territory  of  Kansas.     Letter  of  the  Secretary  of 

State,  transmitting  correspondence  relative  to  the  inadequacy  of 
the  compensation  of  consular  officers,  &c.  Letter  of  the 
Secretary  of..... 

State,  transmitting  a  list  of  commercial  agents  appointed  in  the 
British  provinces  by  the  consul  general,  and  amount  of  fees 
received  during  the  year  1858.     Letter  of  the  Secretary  of.. 

State,  relative  to  the  claim  of  James  Kecnan,  United  States  consul  ) 
at  Hong  Kong.     Letter  of  the  Secretary  of ) 

State,  asking  an  appropriation  to  purchase  the  Diplomatic  Corres- 
pondence of  the  Revolution.     Letter  of  the  Secretary  of 

Btate,  transmitting  a  statement  of  the  commercial  relations  of  the 
United  States  with  foreign  nations  during  the  year  ending 
September  30,  1858.     Letter  of  the  Secretary  of 

State,  transmitting  a  statement  of  the  number  of  passengers  ar- 
riving in  the  United  States  by  sea  during  the  year  1858. 
Letter  of  the  Secretary  of 

Statutes  at  Large.    Estimates  for  the  purchase  of  volume  eleven 

of  the 

'  Steamboats.     Sixth  annual  report  of  the  Board  of  Inspectors  of 

Steamboats  in  operation  on  the  30th  September,  1858.  Statement 
of  the  mail  service  by 

Steel,  and  mauufiMrtures  thereof,  imported  into  the  United  States 
during  the  fiscal  years  ending  June  SO,  1856,  1857,  1858. 
Statement  of  the  quantity  and  value  of  iron  and 

Stocks  held  in  trust  for  the  benefit  of  the  Chickasaw  Indians. 
Statement  of  the... . .. . . .. 

Stocks  held  in  trust  for  the  benefit  of  the  Smithsoni^i  Institution. 
Statement  of  the 

Sumner,  of  his  expedition  on  the  plains.    Report  of  Colonel  E.  Y.. 

Superintendent  of  Public  Printiug.  Estimate  of  appropriations  for 
the  support  of  the  office,  and  for  paper  required  during  the 
year  ending  June  80,  1860,  by  the 

Supreme  Court  of  the  United  States  for  the  years  1854, 1855, 1856, 
and  1857.  Letter  of  the  Secretary  of  the  Interior,  trans- 
mitting a  tabular  statement  of  the  expenses  of  the 

Surgeon  General,  for  the  service  of  the  army  during  the  year  end- 
ing June  30,  1860.     Estimates  of  the 

Surgeon  General  of  the  army,  on  the  operations  of  his  office  during 
the  year  ending  June  30,  1858.     Annual  report  of  the 

Surveys  of  the  War  Department  for  1858.  Annual  report  from 
the  office  of  explorations  and 

Survey  of  the  coast  of  the  United  States  during  the  year  ending 
June  30,  1860.  Estimates  for  appropriations  for  the  con- 
tinuation of  the 

Survey  of  the  public  lands  during  the  year  ending  June  30,  1860. 

Estimates  for  appropriations  for  the..... . 

Survey  of  the  public  lands  to  the  30th  June,  1858.     Statement  of 

the  operations  of  the 

Surveyor  general  of  the  public  lands  in  the  State  of  liinnesota  for 

the  year  1858.     Annual  report  of  the 

Surveyor  general  of  the  public  lands  in  the  States  of  Illinois  and 
Missouri  for  the  year  1858 .    Annual  report  of  the 
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Surveyor  goDeral  of  the  public  lands  in  the  State  of  Iowa  for  the 
year  1858.     Annual  report  of  the 

Surveyor  general  of  the  public  lands  in  the  State  of  Arkansas  for 
the  year  1858.    Annual  report  of  the 

Surveyor  general  of  the  public  lands  in  the  State  of  Louisiana  for 
the  year  1868.     Annual  report  of  the 

Surveyor  general  of  the  public  lands  in  the  State  of  Florida  for 
the  year  1858.    Annual  report  of  the ....... 

Surveyor  general  of  the  public  lands  in  the  Territory  of  Ne- 
braska for  the  year  1858.     Annual  report  of  the . 

Surveyor  general  of  the  public  lands  in  the  Territory  of  New  Mex- 
ico for  the  year  1858.     Annual  report  of  the 

Surveyor  general  of  the  public  lands  In  the  State  of  California  for 
the  year  1868.    Annual  report  of  the 

Surveyor  general  of  the  public  lands  in  the  State  of  Oregon  for  the 
year  1858.     Annual  report  of  the 

Surveyor  general  of  the  public  lands  in  the  Territory  of  Washing- 
ton for  the  year  1868.     Annual  report  of  the .... 

Swamp  lands  selected  by  the  several  States  under  the  acts  of  March 
2,  1849,  and  Sept.  29,  1860.    Statement  of  the  quantity  of.. 

Sweden  and  Norway  during  the  year  ending  September  30,  1868. 
Statements  of  the  commercial  relations  of  the  United  States 
with 

Switzerland  during  the  year  ending  September  SO,  1868.  State- 
ments of  the  commercial  relations  of  the  United  States  with. 

T. 

Territories  during  the  year  ending  June  30,  1860.  Estimates  for 
appropriations  for  the  support  of  the  governments  in  the 

Texas.  Letter  of  the  Secretary  of  War,  transmitting  copies  of 
correspondence  relative  to  the  protection  of  the  frontier  of. . 

Tobacco  exported  annually,  from  1821  to  1868,  inclusive.  State- 
ment of  the  quantity  and  value  of  the .... ...... 

Tonawanda  Indians  during  the  year  ending  June  30,  1860.  Esti- 
mates for  appropriations  for  fulfilling  treaty  stipulations 
with  the . .  .. 

Tonnage  of  the  United  States  registered  and  licensed  annually, 
from  1789  to  1868.     Statement  of  the , 

Tonnage  employed  in  steam  navigation  each  year,  registered,  en- 
rolled, and  licensed.     Statement  of  the . 

Tonnage  and  crews  of  American  and  foreign  vessels  which  cleared 
from  the  United  States  for  foreign  countries  during  the  year 
ending  June  30,  1868.     Statement  of  the 

Tonnage  and  crews  of  American  and  foreign  vessels  which  entered 
into  the  United  States  from  foreign  countries  during  the 
year  ending  June  30,  1868.    Statement  of  the..... 

Tonnage  and  crews  of  the  American  and  foreign  vessels  which 
cleared  from  each  district  of  the  United  States  for  foreign 
countries  during  the  year  ending  June  30,  1868.  Statement 
of  the 

Tonnage  and  crews  of  the  American  and  foreign  vessels  which  en- 
tered each  district  of  the  United  States  fron  foreign  coun- 
tries during  the  year  ending  June  30,  1858.  Statement  of  the. 

Tonnage  of  the  several  districts  of  the  United  States  on  June  30, 
1868.     Statement  of  the 

Tonnage  of  the  United  States,  showing  the  tonnage  employed  in 
the  whale  fishery,  also  the  proportion  of  the  enrolled  and 
licensed  tonnage  employed  in  the  coasting  trade,  cod  fishery, 
mackerel  fishery,  and  whale  fishery,  from  1816  to  1868,  in- 
clusive.   Ck)mpanitive  view  o7  the  registered  and  enrolled. 
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lYsde  under  the  redprocity  treaty  with  Great  Britain.  Letter  of 
the  Secretary  of  the  Treasury,  transmitting  statistics  of  the. . 

Tnde  of  tho  United  States,  the  countries  of  production  and  ship- 
ment, with  the  value  of  the  articles  imported  daring  the 
year  ending  June  30,  1858.    Statement  of  the  indirect 

l^easorer  of  the  United  States,  of  the  operations  of  his  office 
during  the  year  ending  June  SO,  1858.  Annual  report  of 
the 

Treasurer  of  the  United  States,  transmitting  a  statement  of  the 
accounts  of  the  goremment  for  the  year  ending  June  30, 
1858.    Beportof  the 

Treasury,  for  appropriations,  specific  and  indefinite,  which  may  he 
required  for  the  last  three  quarters  of  the  fiscal  year  ending 
June  30,  1859,  made  by  former  acts  of  Congrets.  Statement 
of  the  Register  of  the 

TnuoTj  Department  during  the  year  ending  June  80,  1860.  Esti- 
mates for  appropriations  for  the  support  of  the 

Treasury  during  the  year  ending  June  30,  18 GO.  Estimates  for 
appropriatioDs  for  the  support  of  the  independent ..... 

Treaaury,  transmitting  estimates  for  appropriations  for  the  fiscal 
year  ending  June  30,  1860.     Report  of  the  Secretary  of  the. 

Treasury,  on  the  condition  of  the  finances  of  the  goveroment  for  the 
year  ending  June  30,  1858.  Annual  report  of  the  Secretary 
•f  the 
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SepwU  and  doeumentt  acegmpanymg  (he  above  rqnrt. 

No.  1.  Statement  of  the  receipts  and  expenditures  for  the 
year  ending  June  30,  1858 ^ 

No.  2.  Statement  of  the  receipts  an*!  expenditures  for  the 
quarter  of  the  fiscal  year  1859,  ending  September 
30,  1858 

No.  3.  Statement  exhibiting  tho  total  value  of  exports  to 
foreign  countries  for  the  fiscal  year  ending  June 
30,  1858 

No.  4.  Statement  exhibiting  the  value  of  foreign  mer- 
chandise, exclusive  of  specie,  and  specie  imported, 
and  the  value  of  domestic  and  foreign  mer- 
chandise, exclusive  of  specie,  and  specie  exported, 
during  the  fiscal  years  ending  June  30,  1843>'44- 
'45  and  1846;  also  the  same  exhibits  for  the  fiscal 
years  ending  June  30, 1847-'48-'49-'50-'51 -'52- 
•53-'54-'65-'6«  and  1857 

No.  6.  Statement  showing  the  amount  of  public  debt  on 
July  1,  1857;  also  the  amount  of  public  debt  on 
July  1,  1858,  including  treasury  notes  issued  un- 
der act  of  December  23,  1857 

No.  C.  Statement  exhibiting  the  quantity  and  value  of  iron 
and  steel,  and  manufactures  thereof,  imported  into 
the  United  States  during  the  fiscal  years  ending 
June  80,  1866-'57  and  1858 

No.  7.  Statement  exhibiting  the  value  of  merchandise  im- 
ported during  the  fiix»il  years  ending  June  30, 
1856-'57  and  1858,  respectively,  with  the  duties 
accruing  thereon;  also  the  value  of  articles  im- 
ported free  of  duty  during  the  same  period,  in- 
cluding those  made  fh^e  by  the  act  of  Blarch  3, 1857 . 

No.  8.  Statement  of  the  average  monthly  prices  of  certain 
leading  articles  of  domestic  prodace  at  New  York 
for  the  years  ending  June  30,  1856-'67  and  1858. 
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Tnumj,  report  of  Secretary  of,  papers  aocompaajing — Oonttnued. 

No.  ii.  Statement  exbibitiDg  the  value  of  iroii  and  mann- 
factnres  of  iron,  and  iron  and  Bteel,  steel,  wool 
and  mannfactares  of  wool,  manufactares  of  cot- 
ton, silk  and  mana&ctures  of  silk,  flax,  linen 
and  linen  fabrics,  hemp  and  manufactares  of 
hemp,  manila,  sun,  and  other  hemps  of  India, 
and  silk  and  worsted  goods,  imported  from  and 
exported  to  foreign  countries  from  1840  to  1858, 
inclnsiTe,  and  also  showing  the  domestic  exports 
of  like  articles  for  the  same  periods..... ., 

Ko.  36.  Statement  exhibiting  the  Talue  of  iron  and  iron 
and  steel,  steel,  sugar,  wines,  and  all  other 
fabrics  of  which  wool,  cotton,  silk,  flax,  or  hemp 
is  a  component  part,  imported  annually  from 
1847  to  1858,  indusire,  with  the  duties  which 
accrued  thereon  during  each  year,  respectively, 
and  brandies  for  the  years  1856-57  and  1868... 

Ko.  36.  Statement  exhibiting  the  exports  to  and  imports 
ftom  Canada  and  other  British  possessions  in 
North  America  from  July  1,  1851,  to  June  30, 
1858 

No.  37.  Statement  exhibiting  the  amount  of  goods  in  ware- 
house on  July  1,  1857,  and  on  the  first  of  each 
succeeding  month  until  June  30,  1858 

No.  38.  Statement  exhibiting  a  synopsis  of  the  returns  of 
the  banks  in  the  different  States  at  the  dates 
annexed 

No.  39.  Statement  exhibiting  a  comparative  ^-iew  of  the 
condition  of  the  banks  in  different  sections  of 
the  Union  hi  1854-55, 1855-'56,  1856-57,  and 
1857-'58 ,.-.. 

No.  40.  Statement  exhibiting  a  general  statement  of  the 
condition  of  the  banlLS,  according  to  returns 
dated  nearest  to  January  1,  1858 

No.  41.  Statement  exhibiting  a  comparative  view  of  the 
condition  of  the  banks  of  the  United  States, 
according  to  returns  nearest  to  January  1, 1834, 
1835, 1836, 1837,  1838,  1839,  1840,  1841, 1842, 
1843, 1844, 1845,  1846, 1847,  1848,  1849, 1850, 
1851, 1864, 1856, 1856, 1857,  and  1858 

No.  42.  Statement  exhibiting  the  amount  of  moneys  in  the 
United  States  treasury,  amount  of  drafts  out- 
standing, amount  subject  to  draft,  amount  of 
receipts,  and  amount  of  drafts  paid,  as  shown  by 
the  lYeasurer's  weekly  exhibits  rendered  daring 
the  fiscal  year  ending  June  30,  1858 

No.  43.  Statement  exhibiting  the  value  of  exports  of  the 
growth,  produce,  and  manufacture  of  the  United 
States  during  the  fiscal  year  ending  June  30, 
1868 

No.  44.  Statement  exhibiting  the  report  of  the  Beard  of 
Commissioners  appointed  by  the  Secretary  of  the 
Treasury  upon  life  and  surf  boats 

No.  45.  Statement  exhibiting  the  annual  expense  of  erect- 
ing light-houses  and  supporting  tbe  light-house 
system  since  the  creation  of  the  Light- house 
Board,  and  also  the  expense  for  the  same  number 

of  years  preceeding  its  establishment 

Traasury,  transmitting  a  statement  of  the  receipts  and  expenditures 

of  the  government  for  the  year  ending  June  30,   1858. 

Letterof  the  Secretary  of  the .....•• 
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Treasury,  transmitting  a  statement  of  payments  for  misccllaneons 
claims.     Letter  of  the  Secretary  of  tlie 

l^easory,  as  to  the  condition  of  the  pnblic  buildings  at  Philadel- 
phhu.  Beport  of  the  Postmaster  Qeneral,  Attorney  General, 
and  the  Secretary  of  the 

Treasury,  transmitting  statement  of  the  names  and  salaries  of 
persons  employed  on  the  Coast  Surrey.  Letter  of  the  Sec- 
retary of  the 

Treasury,  relative  to  the  le-opening  and  re-examining  settiements 
heretofore  made  of  accounts  with  certain  States  and  cities. 
Letter  of  the  Secretary  of  the 

lYeasury,  transmitting  the  report  of  Professor  Alexander  as  to  the 
relatire  value  of  the  coinage  of  the  United  States  and  Great 
Britain.    Letter  of  the  Secretary  of  the 

Treasury,  transmitting  a  report  of  contingent  expenses  incurred  by 
iht  several  governors  of  Kansas  Territory.  Letter  of  the 
Secretary  of  the..... 

Traaiory,  transmitting  a  statement  of  the  contingent  expenses  of 
tiie  Treasury  Department  during  the  year  ending  June  30, 
1858.    Letter  of  the  Secretary  of  the 

Treasury,  submitting  a  plan  fur  reducing  the  expenses  of  the  col- 
lection of  the  revenue.    Letter  of  the  Secretary  of  the.. 

Treasury,  in  reference  to  the  export  and  import  trade  with  Great 
Britain  and  France  for  the  years  1863,  '54,  '55,  '56,  and 

1857.  Letter  of  the  Secretary  of  the 

Treasury,  transmitting  the  annual  report  of  the  Superintendent  of 

the  Coast  Survey,  showing  the  progress  in  the  survey  during 
the  year  1858.    Letter  of  the  Secretary  of  the 

Treasury,  transmitting  a  list  of  clerks  and  others  employed  in  the 
Treasury  Department,  and  their  compensation,  during  the 
year  1868.    Letter  of  the  Secretary  of  the 

Treasury,  as  to  the  estimated  receipts  of  revenue  from  customs, 
public  lands,  and  other  sources  during  the  fiscal  year  ending 
June  30,  1860.    Letter  of  the  Secretary  of  the 

Treasury,  stating  the  reason  for  the  non-compliance  with  the  joint 

resolution  of  May  14,   1866,  relative  to  statistics  of  the 

.  coasting  trade.     Letter  of  the  Secretary  of  the 

Treasury,  transmitting  a  statement  of  the  payments  from  the  treas- 
ury from  1840  to  1858.     Letter  of  the  Secretary  of  the 

Treasury,  transmitting  a  statement  of  the  receipts  and  expenditures 
of  the  Chickasaw  trust  fund  for  the  year  1858.  Letter  of 
the  Secretary  of  the 

Treasury,  relative  to  the  disposition  of  the  five  per  cent,  fund 
from  the  sales  of  public  lands  in  Indiana.  Letter  of  the 
Secretary  of  the 

Treasury,  as  to  the  condition  of  the  banks  throughout  the  United 
States.     Beport  of  the  Secretary  of  the 

Treasury,  relative  to  the  construction  of  a  court-house  in  the  city 
of  Baltimore,  Md.     Letter  of  the  Secretary  of  the 

Treasury,  transmitting  statistics  of  the  trade  under  the  reciprocity 
treaty  with  Great  Britain.     Letter  of  the  Secretary  of  the.. 

Treasury,  transmitting  a  statement  of  the  Commerce  and  Naviga- 
tion of  the  United  States  during  the  year  ending  June  30, 

1858.  Letter  of  the  Secretary  of  the 

Treasury  notes.    Message  of  the  President  of  the  United  States, 

asking  that  provision  be  made  to  redeem  the  outstanding... 

Treaty  betvrcen  the  United  States  and  the  Kingdom  of  Siam.  Mes- 
sage of  the  President  of  the  United  States,  transmitting 
copy  of  the . 

Trust  fond  held  for  the  benefit  of  the  Chickasaw  Indians.  State- 
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TWO  HOUSES  OF  CONGRESS 


COMMENCEMENT  OF  THE  SECOND  SESSION 


THE  THIRTY-FIFTH  CONGRESS. 


DscEMBER  6,  1858. — Bead,  and  committed  to  a  Committee  of  the  Whole  on  the  state  of 
the  Union,  and,  together  with  the  accompanying  documents,  ordered  to  t>e  printed. 

DwBHBBR  II,  1858  — RaUved,  That  there  be  printed,  for  the  use  of  the  members  of  the 
House  of  Representatives,  twenty  thousand  extra  copies  of  the  message  of  the  President  of 
the  United  States,  together  with  the  accompanying  documents. 
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REPORT 


SECRETARY  OF  WAR, 

CONTINUED. 


SECRETARY   OF   WAR.  67 

Washington,  D.  C,  January  31,  1858. 

Sir  :  I  submit  a  report  of  the  most  important  cases  of  sickness  thfl 
required  medical  treatment  in  the  party  under  your  command,  froi 
June  15  until  December  4,  1857. 

After  the  party  reached  the  Loup  Fork  it  was  necessary  to  remai 
in  camp  for  a  number  of  days  awaiting  the  arrival  of  the  escort.  Th 
mouth  of  that  stream  was  reached  July  4,  and  we  encamped  near  th 
river  not  far  from  the  town  of  Columbus.  It  was  in  this  locality  tha 
the  most  serious  cases  of  illness  which  occurred  in  the  party  wer 
generated.  In  passing  up  the  Platte  we  travelled  principally  at  som 
distance  from  the  stream.  Near  the  river,  and  along  some  of  it 
tributaries,  swampy  districts  of  country  exist  which  might  endange 
the  health  of  persons  living  in  their  vicinity  during  the  summer  an* 
autumn.  I  noticed  long  marshy  tracts  of  this  kind  overgrown  wit 
heavy  vegetation  along  the  Loup  Fork  at  this  point.  Soon  after  ou 
encampment  a  good  deal  of  bilious  derangement  prevailed  in  the  party 
and  the  presence  of  miasmatic  poisons  was  soon  made  apparent  in  th 
occurrence  of  a  number  of  cases  of  intermittent  fever.  Nearly  all  o 
the  party  experienced  unpleasant  disturbances  ot  health  here.  Th 
season  had  been  unusually  wet  and  the  heat  was  extreme.  Vegc 
tation  was  consequently  developed  very  rapidly,  and  it  was,  therefore 
not  diflScult  to  account  for  the  early  appearance  of  disease  among  ue 
Under  ordinary  circumstances  I  would  consider  this  region  as  health; 
as  most  prairies,  but  the  past  seasons  were  particularly  favorable  t 
the  development  of  malaria.  All  of  the  cases,  however,  that  wer 
treated  here  yielded  readily,  and  when  we  commenced  our  journey  u; 
the  Loup  Fork  no  complaint  was  heard. 

We  seemed,  however,  peculiarly  unfortunate  in  the  start ;  for, 
few  days  after  we  had  got  finally  under  way,  the  most  serious  case  c 
sickness  which  we  had  to  encounter  during  the  trip  commenced.  Oi 
July  23,  May,  a  teamster,  exhibited  the  symtoms  of  fever,  and  it  soo 
became  apparent  that  this  man  must  suffer  a  long  and  severe  illness 
under  the  most  favorable  circumstances  his  chances  for  recovery  wouL 
have  been  considered  few,  and  the  circumstances  under  which  we  wer 
of  necessity  placed  tended  greatly  to  diminish  those  chances.  Dela 
was  out  of  the  question,  as  his  case,  if  it  resulted  favorably,  wouli 
require  at  least  a  fortnight,  and  we  therefore  placed  him  in  the  bes 
situation  that  was  possible  in  travelling  and  did  all  in  our  power  t 
promote  his  recovery.  This  case  was  an  interesting  one  to  the  medi 
cal  practitioner  ;  it  was  one  of  those  in  which  the  signs  and  sympton 
of  typhoid  and  of  remittent  bilious  fevers  were  intimately  blended 
Delirium  commenced  early,  with  stupor,  diarrhoea,  and  that  peculia 
condition  of  the  tongue  and  mouth  noticed  in  typhoid  fever ;  withthes 
some  of  the  common  symptons  of*  remittent  fever  were  exhibited^  ani 
although  the  attack  could  not  be  cut  short  by  quinia,  its  violenc 
was  greatly  modified  by  that  agent.  The  sickness  of  this  mai 
embarrassed  our  progress  seriously,  but  after  nearly  three  weeks  o 
trouble  and  anxiety  with  his  case  we  were  gratified  to  note  his  con 
valescence.  A  halt  of  three  days  during  the  most  excited  period  c 
his  disease  tended  greatly  to  promote  a  liavorable  termination.    Ma; 
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was  hauled  the  entire  distance  to  Fort  Laramie,  not  being  able  to  per- 
form any  duty  until  we  refiwjhed  that  point.  On  the  8th  of  August  I 
was  attacked  with  bilious  remittent  fever  myself,  and  can  testify  from 
experience  to  the  inconvenience  from  being  sick  on  the  prairies.  My 
attack  was  not  severe,  and  yielded  in  eight  or  ten  days.  These  and 
the  cases  of  intermittent  were  the  only  cases  of  fever  that  occurred  in 
the  party  during  the  season. 

Tne  country  through  which  we  passed  up  to  this  point  was  along 
the  Loup  Fork.  That  portion  of  it  most  favorable  to  the  production  of 
fever  is  near  its  mouth  ;  as  you  approach  the  sources  of  the  river  there 
are  fewer  wet  tracts  near  the  stream,  and  ther  country  generally  is  not 
so  flat.  I  notice  the  marshes  particularly,  as  that  is  the  only  condi- 
tion observed  which  could  interfere  with  the  health  of  the  population 
if  the  country  were  inhabited.  These  are  not  numerous  auer  you 
leave  the  mouth  of  the  river  some  distance^  and  there  is  nothing  to 
warrant  the  inference  that  the  country  is  not  highly  favorable  to 
health. 

Indeed,  in  most  respects,  this  region,  so  far  as  health  is  concerned, 
may  be  considered  as  highly  favored.  As  you  approach  the  elevated 
regions  near  the  mountains  the  atmosphere  is  exceedingly  dry  and 
pure.  Much  has  been  said  of  the  favorable  effects  of  a  residence  in 
this  region  upon  persons  laboring  under  pulmonary  diseases.  As  this 
far  western  region  becomes  more  generally  known,  I  think  the  subject 
will  attract  greater  attention.  I  think  the  rational  explanation  of 
the  improvement  in  consumptive  cases  that  has  been  noted  in  this 
quarter  is  found  in  the  dryness  of  the  atmosphere.  Sudden  changes 
of  temperature  here,  if  not  less  frequent  than  in  some  of  our  eastern 
States,  are  certainly  not  productive  of  the  same  bad  consequences  to 
the  invalid.  The  lungs  of  those  who  are  suffering  with  phthisis  are 
here  free  from  that  constant  irritation  to  which  they  are  subjected  in 
an  atmosphere  loaded  with  moisture.  And  the  feeling  of  buoyancy 
and  strength  that  is  imparted  encourages  the  invalid  to  make  new 
exertions  to  promote  recovery.  A  residence  in  such  an  atmosphere, 
combined  with  habits  of  active  exercise,  and  constant  living  in  the 
open  air,  might,  in  some  cases  I  am  sure,  be  productive  of  the  best 
results.  An  intelligent  friend,  now  residing  at  Fort  Laramie,  in- 
formed me  that  in  his  youth  he  was  attacked  with  phthisis,  that  hor- 
rible disease  being  hereditary  in  his  family ;  he  was  rapidly  declining^ 
and  went  to  this  far  western  region  in  the  hope  that  the  climate  might 

frove  beneficial ;  he  made  his  home  amongst  the  wandering  bands  of 
ndians,  and  avoided  none  of  the  exposure  incident  to  such  a  life  ;  he 
laid  constantly  in  the  open  air  and  took  as  much  exercise  as  possible  ; 
his  health  improved,  and  in  a  year  or  two  he  was  entirely  restored,  and 
is  now  residing  at  Fort  Laramie  a  strong  and  healthy  man.  I  have 
heard  of  many  other  cases  similarly  restored.  In  New  Mexico  con- 
sumption is  unknown,  I  am  informed,  as  a  disease  originating  in  the 
country  where  the  climate  has  the  additional  advantage  of  being  warm. 
During  the  extremely  hot  weather  that  continued  during  our  jour- 
ney up  the  Loup  Fork,  our  party  suffered  very  little  with  diarrhoea 
or  dysentery.  A  number  of  cases  of  the  former  occurred,  but  onlv  a 
few  required  any  treatment,  and  but  a  single  case  of  dysentery,  which 


SECRETARY   OF   WAR 


673 


was  mild.  After  reaching  Fort  Laramie  those  who  had  been  sick 
rapidly  recovered,  and  when  we  left  that  post  all  of  the  party  were  in 
excellent  health. 

During  the  fine  weather  that  continued  for  a  few  weeks  in  the  be- 
ginning of  the  fall  no  cases  of  sickness  occurred.  In  October  the 
weather  became  inclement,  and  was  very  cold  and  wet.  During  our 
trip  down  the  Niobrara  no  complaint  was  heard,  except  in  some 
chronic  cases,  which  were  somewhat  aggravated  by  the  bad  weather 
and  exposure,  and  when  the  party  reached  Fort  Randall  all  were  in 
good  health.  Several  of  the  soldiers  had  sufiered  from  scurvy  du- 
ring the  summer,  these  improved  during  the  trip  down  the  Niobrara, 
along  which  stream  we  found  an  abundance  of  plums  and  grapes. 
After  leaving  Fort  Randall  (November  7th)  the  members  of  the  party 
were  attacked  with  influenza,  and  this  disease  prevailed  during  the 
entire  trip  from  Randall  to  Leavenworth,  and  only  four  or  five  mem- 
bers of  the  party  escaped  an  attack.  Some  of  the  men,  who  were 
much  exposed  to  the  inclement  weather  that  we  experienced  on  the 
trip,  sufiered  severely,  and  at  times  a  sufficient  number  were  not  off 
of  the  sick  list  to  carry  on  the  train  properly.  All  recovered,  how- 
ever, and  when  we  reached  Leavenworth  the  party  was  in  good 
health.  Below  is  an  enumeration  of  the  most  important  cases  treated 
during  the  season.  Many  trifiing  cases  occurred  of  which  no  note 
was  taken. 


Diseases. 


Intermittent  fever 

Bilious  remittent  .  .  . . 

Diarrhea .... 

Dysentery 

Gonorrhea  acute 

Orchites .. 

Gleet 

Chronic  cystitis 

Diabetes . 

Granular  confuncteritis 
Tarsal  optbalmia....  . 
Influenza 


Results. 


5 

Recovered. 

2 

Recovered. 

6 

Recovered. 

1 

Recovered. 

3 

Recovered. 

I 

Recovered. 

3 

Recovered. 

1 

Recovered. 

1 

Improved. 

1 

Improved. 

1 

Recovered. 

1 

Recovered. 

Respectfully, 

SAMUEL  H.  MOFFITT, 

Physician  to  eocpedttion. 
Lieutenant  G.  K.  Warren, 

Topographical  Engineers. 


Washington,  D.  C,  November  28,  1858. 

Sir  :  In  compliance  with  your  request  I  have  prepared  a  catalogue 
of  the  collections  in  geology  and  natural  history,  obtained  in  Ne- 
braska and  portions  of  Kansas,  during  several  expeditions  to  those 
Territories  under  your  command. 
Vol.  ii 43 
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The  list  cannot  be  made  out  at  this  time  as  complete  as  coald  be 
desired,  but  it  will  be  at  once  evident  to  all  that  the  amount  of  new 
and  valuable  material  thus  secured,  will,  when  properly  studied  and 
illustrated,  form  a  large  and  positive  addition  to  science.  Of  the 
fossil  mollusca  collected  most  of  the  new  species  have  been  indicated  in 
scientific  journals  by  my  associate,  Mr.  Meek,  and  myself,  and  about 
seven  hundred  figures  prepared,  making,  when  arranged  for  the  en- 
graver, about  fifty  quarto  plates.  The  fossil  plants  from  cretaceous 
formation  No.  1  will  also  be  included  in  the  volume,  and  consist  of 
eighteen  species,  all  of  which  are  supposed  to  be  new  to  science.  The 
fossil  plants  of  the  tertiary  era,  of  which  there  is  a  large  series,  re- 
markably well  preserved  and  of  great  beauty,  have  not  yet  been 
studied  to  any  extent.  We  simply  know  that  they  comprise  about 
fifty  species,  all  of  which  are  supposed  to  be  new,  and  would  alone 
form  a  good-sized  quarto  volume.  Descriptions  and  suitable  illustra- 
tions of  these  plants  will  be  made  during  the  winter  or  spring. 

The  fossil  mollusca  are  arranged  in  their  stratigraphical  order,  thus 
bringing  at  once  before  the  geologist  the  characteristic  fossils  of  each 
formation  known  in  the  northwest,  from  the  carboniferous  to  the  ter- 
tiary, inclusive.  The  work  will  thus  form  a  standard  of  reference  for 
those  who  may  wish  to  study  the  geology  of  the  west,  and  will  enable 
the  explorer,  even  though  but  moderately  versed  in  the  science,  to 
determine  the  age  of  the  formations  over  which  he  may  be  travelling. 
The  fossil  vertebrata,  which  are  very  numerous  in  species,  a  large 
proportion  of  which  were  entirely  new  to  science,  have  been  placed  in 
the  hands  of  Dr.  Leidy,  the  great  comparative  anatomist  of  Philadel- 
phia, who  informs  us  that  the  drawings  are  nearly  ready  for  the  en- 
graver. 

The  following  is  a  list  of  the  memoirs  already  published  in  the 
transactions  of  scientific  societies  on  the  geology  and  paleontology  of 
Nebraska  and  Kansas,  by  F.  B.  Meek  and  F.  V.  Hayden. 

1.  Descriptions  of  sixty-three  new  species  of  Acephala,  Gastero- 
poda and  Cephalopoda  from  the  cretaceous  formation  of  Nebraska  Ter- 
ritory.— (Proceedings  of  the  Academy  of  Natural  Sciences,  Philadel- 
phia, March,  1856,  p.  16.) 

2.  Descriptions  of  new  species  of  Acephala  and  Gasteropoda  from 
the  tertiary  formations  of  Nebraska  Territory,  with  some  general  re- 
marks on  the  geology  of  the  country  about  the  sources  of  the  Missouri 
river. — (Proc.  Acad.  Nat.  Sci.  Pa.,  June,  1856,  p.  16.) 

3.  Descriptions  of  new  fossil  species  of  mollusca,  collected  by  Dr. 

F.  V".  Hayden  in  Nebraska  Territory,  together  with  a  complete  cata- 
logue of  all  the  remains  of  invertebrata  hitherto  described  and  iden- 
tified from  the  cretaceous  and  tertiary  formations  of  that  region. — 
(Proc.  Acad.  Nat.  Sci.  Pa.,  November,  1856,  p.  22.) 

4.  Descriptions  of  new  species  and  genera  of  fossils  collected  by 
Dr.  F.  V.  Hayden  in  Nebraska  Territory,  under  the  direction  of  Lieut. 

G.  K.  Warren,  U.  S.  Topographical  Engineers,  with  some  remarks  on 
the  tertiary  and  cretaceous  formations  of  the  northwest,  and  the 
parallelism  of  the  latter  with  those  of  other  portions  of  the  United 
States  and  Territories.  Communicated  by  permission  of  the  Secretary 
of  War.— (Proc.  Acad.  Nat.  Sci.  Pa.,  May,  1867,  p.  34.) 
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5.  DescriptioDB  of  new  organic  remains  from  northeastern  Kansas, 
indicating  the  existence  of  permian  rocks  in  that  Territory.— (Trans- 
action of  the  Albany  Institute,  vol.  IV — read  March  2,  1858.) 

6.  Descriptions  of  new  organic  remains  collected  in  Nebraska  Ter- 
ritory in  the  year  1857,  by  Dr.  F.  V.  Hayden,  gjeologist  to  the  ex- 
ploring expedition  under  the  command  of  Lieut.  G.  K.  Warren,  Topo- 
graphical Engineers,  U.  8.  A.,  together  with  some  remarks  on  the 
geology  of  the  Black  Hills  and  portions  of  the  surrounding  country. — 
(Proc.  Acad.  Nat.  Sci.  Pa.,  March,  1858,  p.  19.) 

By  F.  V.  Hayden  : 

7.  Notes  explanatory  of  a  map  and  section,  illustrating  the  geo- 
logical structure  of  the  country  bordering  on  the  Missouri  river,  from 
the  mouth  of  the  Platte  to  Fort  Benton  in  latitude  47°  30'  N.,  longi- 
tude 110°  30'  W.--(Proc.  Acad.  Nat.  Sci.,  Pa.,  May,  1857,  p.  10.) 

8.  Notes  on  the  geology  of  the  Mauvaises  Terres  of  White  river. — 
(Proc.  Acad.  Nat.  Sci.,  Pa.,  June,  1857,  p.  8.) 

9.  Explanations  of  a  second  edition  of  a  geological  map  of  Nebraska 
and  Kansas,  based  upon  information  obtained  during  an  expedition 
to  the  Black  Hills,  under  the  command  of  Lieutenant  G.  K.  Warren, 
topographical  engineers,  United  States  army. — (Proc.  Acad.  Nat.  Sci., 
Pa.,  June,  1868,  p.  22.) 

Dr.  Leidy's  descriptions  of  the  new  vertebraia,  collected  from  time 
to  time,  are  distributed  through  various  numbers  of  the  proceedings 
of  the  Philadelphia  Academy  for  the  years  1856,  1857  and  1858. 
The  principal  paper  was  published  in  March  last,  and  bears  the  fol- 
lowing title :  *' Notice  of  remains  of  extinct  vertebrata  from  the  valley 
of  the  Niobrara  river  collected  by  Dr.  F.  V.  Hayden,  geologist  to  the 
expedition,  under  the  command  of  Lieutenant  G.  K.  Warren,  topo- 
graphical engineers,  United  States  army,  by  Joseph  Leidy,  M.  D." 
The  details  of  the  geology  of  the  regions  explored  will  be  reserved 
for  your  final  report. 

The  following  is  the  number  of  species  comprised  in  the  collection 
from  each  department  of  natural  history  as  far  as  they  have  been 
studied,  up  to  this  time.  The  catalogue  includes  none  of  the  insects 
of  which  there  are  many  species,  nor  the  cryptogamic  plants  which 
have  not  yet  been  identified. 

Number  of  species  of  fossil  vertebrata 77 

Number  of  species  of  fossil  moUusca 251 

Number  of  fossil  plants 70 

Number  of  minerals  and  geological  specimens 423 

Number  of  species  of  recent  mammals 47 

Number  of  species  of  birds 186 

Number  of  species  of  recent  mollusca 65 

Number  of  species  of  fishes 24 

Number  of  species  of  reptiles 28 

Number  of  species  of  recent  plants 1,500 

Of  the  fossil  mollusca  named  in  this  catalogue  186  species  were  new 
to  science,  upwards  of  50  of  the  vertebrata  and  all  the  fossil  plants 
are  supposed  to  be  new.     A  number  of  rare  or  entirely  new  species 
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were  discovered  in  all  departments  of  natural  history.  The  specimens 
are  now  deposited  in  the  museum  of  the  Smithsonian  Institution,  and 
in  behalf  of  the  expedition  I  would'return  my  grateful  thanks  to  the 
distinguished  Secretary  of  that  Institution  for  the  numerous  facilitiee 
he  has  very  kindly  afforded  for  their  investigation. 
With  high  regard,  I  remain  at  your  further  service. 

F.  V.  HAYDEN, 
Oeologi&t  and  Naturalist. 
Lieutenant  G.  K.  Warken, 

Topographical  Engineers y   U.  8.  A, 


GEOLOGY  AND  PAIJEONTOLOGY. 

In  order  to  render  this  catalogue  something  more  than  a  mere  list 
of  species,  I  have  attempted  to  present  a  summary  of  the  geolopical 
formations,  as  far  as  they  are  at  present  known,  in  Kansas  and  Ne- 
braska. This  will  render  more  clear  the  geological  relations  of  the 
fossils  from  the  Potsdam  sandstone  to  the  pliocene  tertiary. 

The  rocks  of  Nebraska,  as  far  as  they  are  at  present  known,  are 
referrible  to  the  following  geological  systems: 

1.  Metamorphosed  azoic  rocks,  including  coarse  granite. 

2.  Lower  Silurian.     (Potsdam  sandstone.) 

3.  Devonian. 

4.  Carboniferous. 
6.  Permian. 

6.  Jurassic. 

T.  Cretaceous,  Upper,  Middle  and  Lower  (including  Wealden?) 

8    Tertiary.     . 

9.  Post  Pliocene  or  Quaternary. 

Passing  over  the  granitic  and  azoic  rocks,  we  find  that  the  Potsdam 
•sandstone  or  the  lowest  member  of  the  silurian  period  is  quite  well 
•developed  in  the  Black  Hills.  It  is  there  brought  to  the  surface  by 
the  upheaval  of  the  igneous  rocks  and  forms  a  narrow  belt  around  the 
•most  elevated  portion  of  the  Black  Hills.  This  formation^  though 
well  known  and  studied  in  many  parts  of  the  United  States,  had  not 
been  discovered  in  the  region  of  the  Rocky  mountains  prior  to  Lieu- 
tenant Warren's  exploration  of  the  Black  Hills,  during  the  summer 
of  1857.  So  far  as  is  yet  understood,  this  member  of  the  geological 
series  has  revealed  the  first  indications  of  organic  life  on  our  planet. 
The  following  species  of  fossils^  belonging  to  what  Barrande,  the  great 
paleontologist  of  Bohemia,  has  called  the  *^  Primordial  Fauna,"  nave 
been  identified  from  the  Potsdam  sandstone  of  the  Black  Hills  and 
suitable  illustrations  prepared.  Lingulaantiqaa^  (Hall ;)  a  species  of 
lingvla  very  similar  to  L.  primay  (Conrad,)  occurs  in  vast  numbers, 
forming  layers  several  inches  in  thickness  ;  a  species  of  ohcluSy  very 
closely  allied  to  0.  oppolinus,  as  figured  by  Muchison  and  De  Verneuil 
in  their  work  on  the  geology  of  Russia,  and  fragments  of  a  trilobite, 
apparently  identical  with  one  of  the  forms  figured  by  Dr.  Owen  from 
the  Potsdam  sandstone  of  Minnesota. 
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The  discovery  of  this  formation  in  the  far  west  is  a  matter  of  the 
highest  geological  interest,  and  its  existence  in  the  Black  Hills  being 
now  well  established,  we  may  look  for  its  discovery  in  many  other 
parts  of  the  west,  and  it  will  undoubtedly  be  found  holding  a  similar 
position  all  along  the  eastern  slope  of  the  Rocky  mountains. 

No  well  marked  fossils  have  yet  been  obtained  from  the  supposed 
devonian  period  in  Kansas  or  Nebraska,  and  its  existence  there  is, 
with  our  present  evidence,  quite  problematical. 

A  large  collection  of  fossils  was  secured  from  the  carboniferous 
group,  in  the  Black  Hills,  near  the  Laramie  range  of  mountains,  in 
the  southeastern  portion  of  Nebraska,  and  in  various  parts  of  Kansas. 
A  large  and  fine  collection  of  carboniferous  and  permian  fossils  were 
collected  by  Mr.  F.  B.  Meek  and  the  writer,  in  Kansas,  during  the 
past  summer.  These  fossils  are  now  being  investigated  at  the  Smith- 
sonian Institution.  I  will  therefore  omit  a  catalogue  of  the  car- 
boniferous fossils  until  our  results  are  more  complete.  The  organic 
remains  from  all  the  localities  above  mentioned,  as  well  as  from  many 
other  parts  of  the  west  and  southwest,  have  several  species  in  common, 
and  the  others  are  of  the  same  types  ;  so  that  the  evidence  seems  to 
be  conclusive  that  these  limestones  are  all  of  the  same  geological  age, 
and  belong  to  the  true  coal  measures. 

One  of  the  most  interesting  series  of  rocks  in  the  west  are  best 
developed  in  Kansas,  but  most  probably  exist  near  the  Black  Hills 
also.  These  rocks  were  at  first  supposed  to  be  the  American  repre- 
sentatives of  the  permian  group  of  Europe ;  but  much  more  study 
will  be  required  to  give  them  their  exact  position  in  the  geological 
scale.  A  large  collection  of  fossils  from  these  rocks  has  been  studied 
with  considerable  care  by  Mr.  Meek  and  the  writer,  and  they  seem  to 
warrant  the  conclusion  that  by  far  the  greater  portion  of  the  strata  of 
the  so-called  permian  in  the  west  hold  an  intermediate  position 
between  the  carboniferous  and  the  permian  of  the  Old  World.  A 
thorough  and  clear  solution  of  this  problem  becomes,  therefore,  the 
most  interesting  feature  in  American  geology  at  the  present  time.* 

The  following  species,  most  of  which  are  of  permian  types,  have 
been  described  by  Mr.  Meek  and  the  writer,  and  published  in  the 
Transactions  of  the  Albany  Institute.  The  larger  part  of  them  were 
obtained  by  Mr.  Hawn  and  Dr.  Cooper  in  Kansas,  and  the  remainder 
were  collected  by  the  writer  in  Nebraska,  opposite  the  northern  boun- 
dary of  the  State  of  Missouri,  and  in  the  Black  Hills,  while  attached 
to  Lieutenant  Warren's  party  : 

1.  Monotis  Havmi;  Meek  and  Hay  den. 

2.  Myalina  {Mytilua)  perattenuatvs  ;  Meek  and  Hay  den. 

3.  BakeveUia  parva  ;  Meek  and  Hayden. 

4.  Edmondiaf  Calhauni;  Meek  and  Hayden. 

5.  Fleurophorua  f  occidentcdia ;  Meek  and  Hayden. 

o  The  upper  portion  of  the  so-called  permian  in  Kansas  seems  to  he  destitute  of  true 
carhoniferous  fossils,  hut  contains  an  abundance  of  those  belonging  to  permian  types. 
We  are  therefore  of  the  opinion  that  the  upper  two  or  three  hundred  feet  of  these  rocks 
are  probably  on  a  parallel  with  the  permian  of  Europe,  and  that  the  intermediate  group 
which  we  have  mentioned  fills  up  the  hiatus  between  the  carboniferous  and  permian  of 
the  Old  World. 
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6.  Pleurophorus  (Cardinia)  svbcuneata;  Meek  and  Hay  den. 

7.  Lyonsia  (Panopaea)  concava  ;  Meek  and  Hayden. 

8.  Panopaea  Cooperi ;  Meek  and  Hayden. 

9.  Nautilus  eccentricus ;  Meek  and  Hayden. 

10.  Leda  (Nuctda)  subacitula;  Meek  and  Hayden. 

A  fine  series  of  fossils,  which  we  hare  supposed  to  be  of  Jurassic 
age,  were  obtained  from  the  Black  Hills  during  the  summer  of  1857. 
None  of  the  species,  so  far  as  examined,  seem  to  be  positively  identical 
with  those  found  in  the  jura  of  Europe,  but  they  all  belong  to  the 
same  genera,  and  many  of  the  species  are  closely  allied  to  forms 
which  are  characteristic  of  that  period  in  the  Old  World.  In  order 
to  render  more  clear  our  opinion  that  these  fossils  are  Jurassic,  I  will 
repeat,  in  connexion  with  the  names  of  each  species,  the  evidence 
derived  from  the  study  of  the  fossils,  which  has  already  been  pub- 
lished by  Mr.  Meek  and  myself,  in  March,  1858 : 

1.  Lingvla  brevirosiris,  Meek  and  Hayden. 

2.  Avicvla  (Monotis)  tenuicostata,  M.  and  H.,  a  closely  allied  rep- 
resentative of  the  liassic  species  Monoiis  subatriata,  Munster. 

3.  My  tilvs  per  tenuis  y  M.  and  H. 

4.  Area  (Gucullea)  inornata,  M.  and  H.  Very  similar  to  G.  Munsteri 
(Lei ten)  from  the  Lias. 

5.  Panopaea  {Myacites)  subeUiptica,  M.  and  H.  Very  similar  to  the 
liassic  formSj  M,  liassensis  and  M,  Alduininus  of  Quensted. 

6.  Ammonites  cordiformisy  M.  and  H.,  may  be  regarded  as  the 
American  representative  of  the  European  liassic  species,  A.  cordatus 
of  Sowerby. 

7.  Ammonites  Henryi,  M.  and  H. 

8.  Belemnites  densus,  M.  and  H.  This  species  is  so  closely  allied 
to  the  oolitic  JB.  eccentricus,  Blainville,  that  we  are  in  great  doubt 
whether  it  is  really  distinct.  It  is  also  allied  to  the  B.  panderianus 
of  d*Orbigny,  from  the  lower  oolite. 

9.  Pentacrinus  a^teriscus,  M.  and  H.,  so  closely  resembles  the  P. 
scalarisy  Golfuss,  that  it  was  with  considerable  hesitation  that  it  was 
described  as  new. 

From  the  above  evidence  we  think  we  may  safely  consider  the  group 
of  rocks  from  which  the  fossils  were  collected  as  the  American  repre- 
sentative of  the  Jurassic  rocks  of  the  Old  World.  We  have  still  in 
the  collection  several  undescribed  species,  which  are  all  of  Jurassic 
types. 

There  is,  also,  at  the  base  of  No.  1,  in  the  Black  Hills,  a  fresh  water 
deposit,  which  we  are  in  doubt  whether  to  place  with  the  Jurassic  or 
lower  cretaceous.  The  fossils  are  a  species  of  Unio,  {U,  nucalis,  Meek 
and  Hayden,)  and  a  small  Planorbis, 

Near  the  mouth  of  the  Judith  river,  on  the  Missouri,  is  a  most 
interesting  series  of  strata,  deposited  in  a  basin-like  depression  in 
cretaceous  formation.  No.  1.  These  beds  are  composed  of  sand, 
sandstone,  clays,  and  very  impure  lignite,  wich  remains  of  fresh 
water,  land,  and  a  few  estuary  shells ;  also,  remains  of  saurians, 
turtles,  fishes,  &c.  The  exact  age  of  this  deposit  has  not  yet  been 
determined,  the  moUusca  pointing  to  the  conclusion  that  it  belongs 
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to  the  tertiary  period,  while  the  vertehrata  are  considered  by  Dr.  Leidy 
to  belong  to  Wealden  types  and  allied  to  those  forms,  discovered  by 
Dr.  Mantell,  in  the  Wealden  strata  of  England.  With  evidence  so 
conflicting  before  us,  it  will  be  necessary  to  make  a  second  exploration 
of  that  region  before  we  can  come  to  any  positive  conclusion  as  to  its 
age.  The  following  section,  in  descending  order,  will  represent  the 
different  beds  with  sufficient  accuracy  and  detail  for  our  present 
purpose. 

Section  of  fresh  water  and  eattiary  depoaita  near  the  numth  of  Judith  river. 


D. 


o. 


80  feet.. 


Yellow  arenaceous  marl  passing  downwards  into  gray  grit,  with  small 
seams  of  lignite  ;  contains  great  numbers  of  Ottrea  nibtrigonalis  f,  Cyrena 
ooadenUdia^  Mdania  eonveza^  kc 


10  feet.. I  Impure  lignite,  containing  much  sand.     Oitrea  sultriffonalis  f  and  silicified 
wood. 


80  feet.. 


20  feet. 


Alternations  of  sand  and  clay,  with  particles  of  lignite;  also  reddish 
argillaceous  concretions  with  a  few  saurian  teeth,  and  fresh  water 
shells. 

Alternate  strata  of  sand  and  clay,  with  impure  lignite  and  silicified  wood 
in  a  good  state  of  preservation. 


100  feet..'  Variable  bed,  consisting  of  alternations  of  sand  and  clay  with  large  con- 
I       cretions  containing  great  numbers  of  Melania,  Paludina^  HeUx^  PlanorhU^ 
CycUu,  &c.,  associated  with  saurian  remains  resembling  the  Iguanodan 
and  MegalotaunUj  TrionyXt  ^^ 

25  feet..  I  Alternations  of  impure  lignite  and  yellowish -brown  clay,  the  latter  con- 
taining great  numbers  of  {7ntb,  Paludina,  Mdania,  Cydas^  and  the  fresh 
remains  referred  by  Dr.  Leidy  to  the  genus  LqndoUu, 

100  feet..  Ferruginous  sand  anil  clay,  having  In  upper  part  a  seam  three  or  four 
inches  in  thicliness,  nearly  made  up  of  shells  of  Unio.  Lower  part 
ferruginous  and  coarse  gray  grit,  with  a  seam  near  the  base  entirely 
composed  of  remains  of  Umo  Dcmaif  V,  Deioyi,  and  U.  tubapatulala. 
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Table  ahotoing  the  airattgrapMcal  position  of  the  fossils  from  the 
Lands'*  of  the  Jttdith. 


Bad 


A. 

B. 

C. 

D. 

E. 

F. 

G. 

VEBTEBRATA. 

1.  Paleotdneua  eos'atuSf  Leidy...... ............ 

o 
o 
o 
o 
o 
o 

2.   Trachodon  mirabilu,  Leidy  ............ .. 

o 

3.  TVoodonformoniif  Leidy . ................ 

4.  Ddnodon  horridtUf  Leidy  ...... ........... 

o 
o 

6.  Crocodilus  humilia^  Leidy ........................ 

.... 

6.  TVionyzfoveaUUf  Leidy.... .................. ^.. 

7.  Ltoidotus  occid^nlaUs.  Leidy.  -  .................... 

o 
o 

8    lAvidotut  Havdeni.   Leidv ................... 

.... 

M0LLU80A. 

9.  Cvrena  oocidmtalia.  Meek  &  Harden. . ............ 

o 
o 
o 

10.  Ctyrbula  tvbirigoncdia^  Meek  &  Hayden............. 

1 1 .  Corhula perundala^  Meek  &  Hayden  .. ....... 

.... 

12.  Physa  subtlongaia.  Meek  and  Hayden............. 

o 

13.  Paludina  vdula,  Meek  k  HayJen 

o 
o 

14.   Paludina  Omradi,  Meek  &  Hayden .. -. 

o 

16    Milania  omiUa   Meek  &  Havden          ^^     ^........ 

e 

17.  Mdania  aubUavit.  Meek  &  Havden .......... 

.... 

o 

18.  Mdania  invmuatat  Meek  k  Hayden ............... 

19.    Vitrina  obliqua^  Meek  &  Hayden... 

o 
* 

* 
« 

20.  ffdix  occidaUaUty  Meek  k  Hayden. . .............. 

.... 

21.  Bdix  vOrinoida^  Meek  &  Hayden  ....... ...... 

22.  P/onorto  temovo^vtf,  Meek  &  Hayden............. 

23.  Planorbit  ampUxtUy  Meek  and  Hayden  ............ 

o 

24.   Unio  Danai,  Meek  &  Hayden 

o 

25.   Unio  DetveyantUf  Meek  and  Hayden.. ............ 

o 

26.   Unio aubtpaiulaltUf  Meek  k  Hayden. .............. 

c 
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The  cretaceous  group,  which  occupies  so  extensive  an  area  on  the 
Upper  Missouri,  has  been  separated  into  five  divisions,  which  present 
well  marked  lithological  diflferences  and  contain,  for  the  most  part, 
distinct  species  of  organic  remains. 

Vertical  section  of  the  cretaceous  formations  of  Nebraska  Territory,  so 

far  as  determined. 


o 
5zi 


Gray  and  yellowish  arenaceous  clays,  and 
sandstones,  sometimes  weathering  to  a  pink 
color ;  containing  BeUmnitella  btdboM,  Nauti- 
lutDekayi,  AmmoniUa placerUa^  A.  lobatiu,  Sca- 
phitet  Cbnradif  Baculiies  watut^  and  great  num- 
bers of  other  marine  moilusca. 


Moreau  trading  post 
and  under  the  tertiary 
at  Sage  and  Bear  cr'  ks. 

Fox  hills. 


a 

o 
o 


o 
5zi 


Bluish  and  dark  gray  plastic  clays,  con- 
taining Nautilus  Dekayi^  Ammonites  placenta^ 
Baculites  ovatus^  and  B.  coinprestus^  with  nu- 
merous other  marine  moilusca — remains  of 
Mosasauras. 


Great  area  about  Ft. 
Pierre  and  along  the 
Missouri  below  there. 
Under  No.  5,  ac  Sage 
and  Bear  cr'ks.  Great 
Bend  of  the  Missouri. 
Near  Milk  and  Muscle 
Shell  rivers. 


OQ 

S 

< 


PS 


o 
5zi 


Dark,  very  fine  unctuous  clay, 
containing  much  carbonaceous  mat- 
ter, with  veins  and  seams  selenit«, 
sulphuret  of  iron,  fish  and  scales, 
(local.) 


^ 


Lead  gray  calcareous  marl,  weath- 
ering above  to  a  yellowish  tint.  Scales 
and  other  remains  of  fishes — Ostrta 
eongesta — passing  downwards  into 


Bluffs  along  the  Mi^ 
souri,  below  the  Great 
Bend.  Extends  to  Big 
Sioux  river,  and  oc- 
curs along  the  latter 
stream. 


Light  gray  or  yellowish  limestone, 
containing  great  numbers  of  Inoeera- 
mus  proUemaiicuSf  fish  scales,  and 
Oslrea  congetta. 


o 


Dark  gray  laminated  clay  scales  and  other 
remains  of  fishes,  small  Ammonites,  Inoce- 
ramus  prMemaLicus  ?,  Serpula,  smaU  oyster- 
like  0.  congesta,  &c  ,  &c. 


Along  the  Missouri 
Bluffs,  from  ten  miles 
above  James  river  to 
Big  Sioux  river. 


o  g 


o 


Yello-Tish  and  reddish  friable  sandstone, 
with  alternations  of  dark  and  whitish  clays. 
Seams  and  beds  of  impure  lignite,  fossil 
wood,  impressions  of  dicotyledonous  leaves; 
Solen^  PeduneuluSf  Cyprina^  &c.  Lower  cre- 
taceous. 


Near  the  mouth  of 
Big  Sioux  river,  and 
between  there  and 
Ck)uncil  Bluffs.  Near 
Judith  river.? 


5 


682  REPORT   OF   THE 

Formation  No.  1  seems  to  constitute  paleontologically  an  indepen- 
dent division,  none  of  its  organic  remains  ranging  in  ether  formations 
above  or  below.  Nos.  2  and  3  seem  to  form  one  group,  the  Ostrea 
congesta  and  Inoceramas  problematicua  passing  from  one  to  the  other. 
Divisions  4  and  5,  which  are  the  most  fossillit'erous  formations  on  the 
Upper  Missouri,  contain  many  species  in  common,  especially  ol  the 
Cephalopoda,  and  therefore  form  a  third  group. 

The  cretaceous  system,  as  developed  on  the  Upper  Missouri,  there- 
fore forms  lithologically  five  well  marked  subdivisions,  while  paleon- 
tologically it  admits  of  separation  into  three  independent  groups. 
The  age  and  geological  position  of  divisions  2,  3,  4,  and  5,  have  been 
sufficiently  attested  by  the  numerous  species  of  organic  remains  which 
have  been  published,  from  time  to  time,  by  my  associate,  Mr.  Meek,  and 
myself.  In  regard  to  the  age  of  No.  1  much  doubt  existed,  until  we 
had  an  opportunity  to  examine  a  fine  series  of  Dicotyledonous  leaves, 
which  I  had  discovered  in  this  formation  near  Blackbird  Hill,  on  the 
Missouri,  while  attached  to  Lieutenant  Warren's  party,  in  the  spring 
of  1857.  These  leaves  proved  to  us  that  the  formation  under  consid- 
eration could  not  be  older  than  cretaceous,  and  this  conclusion  was 
published  by  us  in  several  of  our  later  papers.  Although  the 
evidence  that  it  is  of  lower  cretaceous  age  was  perfectly  satisfactory 
to  us,  some  writers  have  considered  it  triassic,  while  others  have 
regarded  it  as  Jurassic  and  even  miocene  tertiary.  In  a  late  pub- 
lication addressed  to  Mr.  Meek  and  the  writer,  Professor  Marcou 
says:  '^ Allow  me  respectfully  to  suggest  to  you  that  I  cannot  see 
anything  of  cretaceous  in  what  you  call  No.  1  of  your  Nebraska 
section.  It  appears  to  me  that  you  put  in  your  No.  1,  or  lower 
cretaceous,  all  sorts  of  strata  of  diflferent  ages,  except  true  cretaceous 
rocks."  That  the  rocks  in  question  are  not  newer  than  cretaceous  I 
will  endeavor  to  prove,  both  from  stratigraphical  and  paleontological 
evidence. 

Evidence  from  stratigraphical  position. 

Near  the  old  Otoe  village,  on  the  Platte  river,  about  five  miles 
above  its  mouth.  No.  1  rests  directly  upon  limestone  strata  of  the  true 
coal  measures  ;  and  at  this  point  I  found  a  species  of  LauruSy  apparently 
identical  with  a  plant  obtained  near  the  mouth  of  the  Big  Sioux,  and 
at  Blackbird  Hill.  Near  De  Soto,  about  twenty  miles  above  Omaha 
City,  the  carboniferous  limestone  ceases  to  appear,  and  i<o.  1  rests 
with  concordant  stratification  upon  it.  There  is  not  the  slightest  dis- 
turbance of  the  strata  in  this  region,  but  they  dip  gently  toward  the 
northwest.  I  traced  No.  1  with  great  care  to  Blackbird  Hill,  about 
sixty  miles  above  De  Soto,  and  found  a  few  plants  at  diflferent  locali- 
ties. At  Blackbird  Hill  an  extensive  quarry  had  been  opened  to  pro- 
cure stone  for  building  the  large  mission  establishment  at  that  place. 
From  this  quarry  I  collected  the  fine  series  of  dicotyledonous  leaves, 
before  mentioned.  I  then  directed  my  course  toward  the  mouth  of  the 
Big  Sioux,  about  forty  miles  further  up  the  Missouri,  and  examined 
the  country  with  great  care.  The  red  sandstone.  No.  1,  was  the  prin- 
cipal rock  in  that  region,  but  upon  the  summits  of  the  bluffs,  resting 
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upon  the  sandMtone  apparently,  I  often  found  layers  of  a  yellowish 
white  rather  soft  limestone,  fully  charged  with  Inoceramas  problematic 
CU8  and  fish  remains.  Near  Sioux  City,  ahout  two  miles  b^low  the 
mouth  of  Big  Sioux  river,  is  a  vertical  section  of  No.  1,  rising  about 
thirty  feet  above  the  water's  edge.  At  the  base  of  this  vertical  cut  I  col- 
lected a  number  of  leaves,  similar  to  those  observed  at  Blackbird  Hill. 
From  the  high  bluffs,  bordering  upon  the  Missouri,  the  inhabitants  of 
this  region  obtain  immense  quantities  of  the  calcareous  rock  of  No.  3, 
composed  almost  entirely  of/.  problematicuSy  and  convert  it  into  lime. 
On  the  Big  Sioux  river,  about  six  miles  above  its  mouth,  I  took  the 
following  section  of  the  strata  from  a  vertical  cut  with  consi'derable 
care.     Yellow  marl,  a  recent  deposit. 

No.  3.  Shaly  limestone,  gradually  passing  into  bed  below,  with  an 
abundance  of  Inoceramds  problematicuSy  and  fish  remains. 

No.  2.  Dark  plastic  shaly  clay,  with  ferruginous  concretions. 

No.  1.  a — Yellow  friable  sand. 

b — Earthy  lignite,  6  inches. 

c — Variegated  sandstones  and  clays,  extending  to  water's 
edge^  with  Dicotyledonous  leaves. 

Section  near  the  mouth  of  Iowa  creek. 

No.  3.  Gray  and  yellow  marl,  with  immense  numbers  of/,  proble- 
maticusy  Ostrea  congesta,  and  fish  remains. 

No.  2.  Dark  plastic  clay  with  Ammonites  Testing  concordantly  upon 
the  bed  below. 

No.  1.  Sandstone  just  above  water  edge. 

At  this  last  locality  I  found  in  No.  1  the  plant  which  Prof.  Heer 
refers  to,  Laurus  primigenia^  and  a  shell  which  we  have  described  as 
Solen  Dakotdensis,  Here  No.  1  passes  from  sight  beneath  the  well 
known  cretaceous  bed  No.  2. 

With  regard  to  our  No.  1  holding  a  position  beneath  well  marked 
cretaceous  beds,  I  think  I  need  not  say  anything  further. 

Paleontological  evidence. 

The  fine  series  of  fossil  plants  from  No.  1,  which  I  collected  on  the 
Missouri,  as  well  as  those  obtained  by  my  friend,  Mr.  Meek,  and  my- 
self, during  our  recent  trip  to  Kansas,  were  placed  in  the  hands  of  our 
friend,  Dr.  J.  S.  Newberry,  the  well  known  authority  in  fossil  botany, 
and  from  him  we  received  the  following  notes  :* 

"  They  include  so  many  highly  organized  plants,  that  were  there 
not  among  them  several  genera  exclusively  cretaceous,  I  should  be 
disposed  to  refer  them  to  a  more  recent  era." 

**  A  single  glance  is  suflBcient  to  satisfy  any  one  they  are  not 
triassic.  Up  to  the  present  time  no  angiosperm  dicotyledonous 
plants  have  been  found  in  rocks  older  than  cretaceous,  while  of  the 
eighteen  species  which  comprise  your  collection,  sixteen  are  of  this 
character." 

The  species  of  your  fossil  plants  are  probably  all  new,  though  gen- 

®  Dr.  Newberry'  b  remarks  wiU  appear  in  the  January  number  of  SiUiman's  Journal  with 
onr  joint  paper. 
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erally  closely  allied  to  the  cretaceous  species  of  the  Old  World. 
From  the  limited  study  I  have  given  them,  I  have  referred  them  to 
the  following  genera : 


SphencpteriSy 

AbietiteSy 

AceTy 

FaguSy 

Poptdus, 

ComuSy 

Liriodendron, 


Pyrus, 

AlnuSy 

Salix, 

Magnolia^ 

Credneria, 

Fttingshaimniay 


**0f  these  the  last  two  are  exclusively  cretaceous  and  highly 
characteristic  of  that  formation  in  Europe." 

From  the  evidence  which  we  have  given,  we  think  we  are  war- 
ranted in  regarding  our  No.  1  as  cretaceous,  and  probably  of  lower 
cretaceous  age.  This  matter  will  be  discussed  more  fully  hereafter. 
The  red  sandstone  at  the  mouth  of  Big  Sioux  is  the  type  of  our  No.  1, 
and  its  relations  to  the  sandstone  strata,  near  the  Judith  river,  are 
not  positively  determined. 

Table  showing  the  siratigraphical  position  of  the  cretaceovs  fossils  hitherto 
identified  from  Nebraska  Territory. 


Formations  in  ascending 
order. 


1.    QXNUS  CALLIANA88A. 

1.   Callianassa  Danaif  Hall  &  Meek 


2.    QEN.    BELEMNITSLLA. 


2.  BdemniUUa  mucronaia,  Sclilotheim 

3.  BdemniteUa  t  halhaser^  Meek  &  Hay  den  . 

3.    OBN.    NAUTILUS. 


4.  Nautilus  De  Kayi^  Morton 

4.    OEN.    AMMONITES. 


6.  Ammonites  placenta,  De  Kay 

6.  Ammonites  lobatus,  Tuomy 

f   7.  Ammonites  opalus,  Owen . ----, 

8.  Ammonites complexus,  Hall  &  Meek.... 

9.  Ammonites  percarin^tus,  Hall  &  Meek 
10.  Ammonites  Haiti,  Meek  &  Hayden 


5.    QEN.  TUNILTTES. 

1 1.  TunilHes  Nebrascensis.  Meek  &  Hayden. -... 

12.  Tumlites  Cheyennensis,  Meek  &  Hayden - . 

13.  Turrilites  umhilicatus.  Meek  &  Hayden 

14.  Turriliies  (Helicoceras)  cochUatus,  Meek  &  Hayden . 
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Formations  in  ascending 
order. 

1 

2 

S 

4 

5 

6.   QKN.  ANCYL0C1RA8. 

16.  Anofloetrasf  Nkolletti,  Hall  &  Meek 

o 
o 
o 

16.  Anrylooerasf  Mortoni,  Hall  &  Meek. -.-- 

17.  Aaq/locera*  {HarmUa)  urumSf  Meek  &  Hayden...... 

7.   OEN.  PTYCHOOJiRAS. 

18.  Ptychoceraf  Mortoni,  Meek  &  Hayden 

o 

8.    OKN.  HELIOOCERAS. 

19.  SeUeoctrat  ienuicosldius^  Meek  &  Hayden. ...•....•....•..•. 

o 
o 

20.  JleUeoeeras?  tortttSf  Meek  &  Hayden 

9.    OKN.  BACULITB8. 

21.  BacuJUes  ovahtSf  Say  ............ .. 

o 
o 

o 

2i.   BaculiUa,  eomprestutf  Say .......... 

o 

23.  BaadUea  grandU^  Hall  &  Meek 

o 

10.    QBN.   flCilPHlTBS. 

24.  SmphiUi  Ckmradiy   Morton,  Sp 

o 

25.  Scapkiies  Mandenensitf  Morton,  Bp ...... 

o 

26.  S.  NicoUdti^  Morton,  b^p 

o 
o 
o 

o 

27.  S,  nodosuSf  Owen. 

28.  S,  larvtformu^  Meek  &  Hayden 

o 

11.    OEN.    SCALARIA. 

29.  -6^.  ceriUiiformitf  Meek  &  Hayden.. .- 

o 

12.    GEN.  TUBBITELLA. 

30.   T.  9  eonvexa^  Meek  &  Hayden . 

o 

31.   T.  Moreauensu,  Meek  &  Hayden 

o 

13.    GEN.  ACTEON. 

32.  A.  coneinniUj  Hall  &  Meek ...... . 

o 
o 

o 

o 

33.  A.  tubdUpliaUy  Meek  &  Hayden             .           

34.  A.  {SoliduLa)  aitenuata,  Meek  &  Hayden --.-. 

o 

14.    GEN.  AVALANA. 

35.  i<.  «iiyfo6ow,  Meek  &  Hayden 

o 

15.    GEN.  NATICA. 

36.  ^V.  Tuomyana^  Meek  &  Hayden  ,. ... .......... 

0 

37.  Koblqiuata,  Hall  &  Meek 

o 
o 

^ 

38.  N.  codnna,  Hall  &  Meek 

1 

39.  N,  paludinaformiM,  Hall  &  Meek 

•'"\"" 

40.  N.  ambiffua,  Meek  &  Hayden 

y/.x... 



o 
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TABLE— Continued. 


15.  GKN.  NATiCA — Continued. 


41.  N,  mbcrasaa.  Meek  &  Hayden 

42.  N.  orcidefttalis,  Meek  &  Hayden.. 
4 '3.  N.  Moreauerma,  Meek  &  Hayden. 


16.  OKN.  80LA.BIUM. 

44.  S.  flaitittriatum,  Evans  &  Shumard 

17.  GKN    TUBBO. 


45.  T,  NebrascensiSy  Meek  &  Hayden. 

46.  T,  tmmlineaiiu,  Meek  &  Hayden  - 


18.    GEN.    BOSTSLLAKIA. 


47.  R.  Nebrascensis,  Evans  and  Shnmard. 

48.  R.  fusiformii,  Hall  &  Meek 

49.  R.  UanguUjta^  Meek  &  Hayden 


19.  GKN.  Fuses. 


50.  F. 

61.  F. 

62.  F. 

53.  F. 

54.  F, 

55.  F 

56.  F. 
bl.  F. 

68.  F. 

69.  F. 
60.  F 
CI.  F. 


Shumardi,  Hall  &  Meek 

tenuilineatus ,  Hall  &Meek... ..... 

DakotamsU,  Meek  &  Hayden 

GalpinianxM,    Meek  &  Hayden .. 

conloTtus,  Meek  &  Hayden .. 

Gulbertsoni,  Meek  &  Hayden 

fleruocostatiu.    Meek  &  Hayden 

Nexcberi yi.  Meek  &  Hayden — 

Vaughani,  Meek  &  Hayden 

ntblurrilui,  Meek  and  Hayden 

interteztiu.  Meek  &  Hayden 

{Pieuroloma)  Scarboroughi,  Meek  &  Hayden - 

20.    GEN.  BUSYOON. 


C2.  B,  Bairdi,  Meek  &  Hayden 

21.    GEN.  FASCIOLABIA. 


63.  F.  crdacea.   Meek  &  Hayden.. . 

64.  F,  buccinoideSf  Meek  &  Hayden  . 


22.    GEN.    BUCCINUM. 


65.  B.  f  vinculum,  Hall  &  Meek. 

66.  B.  constridum,  Hall  &  Meek. 


23.  NEW  GEN.  PSEUDOBucciKUM,  Mcek  &  Haydcn. 
67.  P,  NtbroKenau,  Meek  &  Hayden 


Formations  in  aficending 
order. 
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Formations  in  ascending 
order. 

1 

2 

3 

4 

5 

24.  OEM.  0APULU8,  Hall  &  Meek. 

fi8    C  ooadentnUa    Hall  &  Meek 

o 

69    G  fraaUiB,  Meek  & Havden ......   .        

o 

25.  QBN.   UKL(10N. 

70.  JT,  barealu,  Morton,  Sp 

o 

0 

o 
o 
o 
o 

71    H  i^xaicatus    Meek  &  Havden  ....... . ..• 

72    //  oatdliformis.  Meek  &  Havden  ...... 

73    U  alvedua   Meek  &  Havden . . 

74.  H  subovatw.  Meek  &  Havden 

76.  Z/^  carmo^iM.  Meek  &  Havden . 

26.    QKS.  DKMTAUUIC. 

76.   Z).  ^aciZw,  Hall  &  Meek 

o 

0 

77.  Z>./ra^7i«,  Meek  &  Hayden 

27.   GEN.    BULLA. 

78.  B.  volvaria^  Meek  &  Hayden . . ... 

o 

79.  B.  minory  Meek  &  Hayden ... . --...... 

o 

80.  B,  ocddentaluy  Meek  &  Havden  ..-..« ... ... 

o 

0 

28.    GEN.    XTLOPHAGA. 

82.  X.  «/<^anrttla,  Meek  &  Hayden 

0 

.... 

83.  X,  Siitnptotii,  Meek  &  Hayden -..--...... 

29.    GEN.    PHOLAa. 

84.  P.  cuneata,  Meek  &  Hayden 

o 

30.    GEN.   TEBEDO. 

85.  7*.  ^Wwfl,  Meek  &  Hayden 

o 

31.    GEN.    80LEN. 

86    S  f  Dakotaentiiy  Meek  &  Hayden 

0 

32.    GEN.   PHOLODOMTA. 

87.  p.  degantula^  Evans  &  Shnmard ............. 

o 

88.   P,  {Gonomya)  Americana,   Meek  &  Hayden ...... .. 

o 

89.   P.  Mn<iato,  Meek  &  Hayden 

o 

90.  P.  fibrosa,  Meek  &  Hayden 

0 

0 

33.  GEN.    PANOPEA. 

92.  P,  occidmialis,  Meek  &  Havden 

0 

...l... 

.... 

..  .. 
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Formations  in  ascending 
order. 

1 

>j3 

4 

5 

34.    0E9.    80LKMTA. 

93.  8,  subpUcata^  Meek  &  Hayden 

o 

35.    QBN.   MACTBA. 

94.  M,  /brwtoia.  Meek  &  Hayden -..-. 

0 

96.  M,  Warremna^  Meek  &  Hayden -. - 

o 

96.  M.  <dta.  Meek  &  Hayden 

0 

.....__.l 

36.    GEJr.   TELLINA. 

97.   T  f  chtuawensii.  Meek  &  Hayden....................... 

o? 

98.   T.  etruilateralis.  Meek  &  Harden. . ............. .... 

o 

99.  T.  Kitula.  Meek  &  Hayden  ...... ................... 

o 

100.   T,  ntUU^ica,  Meek  &  Hayden 

o 

101.  T,  Prouli.  Meek  &  Hayden  ---.- ........ 

o 

102.  r.  tubtartuotaf  Meek  &  Hayden 

o 

37.    OKN.  CTTHKRSA. 

103.  C.  MiMoiiriarta,  Morton............ 

o 

104.   C.  orbiailafa,  Hall  &  Meek 

o 

o 

105.  C.  tenuis,  Hall  &  Meek 

106.  C.  Deweyi,  Meek  &  Hayden 

o 

107.  C.  NebroiceruUj  Meek  &  Hayden ... ... .. 

o 

108.  C.  pdlucida,  Meek  &  Hayden ............. 

o 

109.  C.  Oircwma,  Meek  &  Hayden.. --•- ...... ........ 

o 

38.    GEN.  VENUS. 

110.    VJ  circularise  Meek  &  Hayden 

o 

39.    OEN.   LEDA. 

Ill,  L.  ventricom,  Meek  &  Hayden -..-.... . 

o 

112.  L,  M&reauensiSf  Meek  &  Hayden  ...... .............. 

o 

40.  NEW  GEN.  COEBULAMELLA,  Mcek  &  Hayden, 

113.  G.  gregaria,  Meek  &  Hayden  ........................... 

o 

41.    GEH.  THKACIA. 

114.  T J  gracilis,  Meek  &  Hayden 

o 

42.    GEN.  ASTARTE. 

115.  A.  gregaria,  Meek  &  Hayden ......... . . 

o 

43.    GSM.  CRASSATRT.T.A. 

116.  a  Eoansi,  Hall  &  Meek 

.... 

.... 

...  • 

o 

.... 
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44.    OBN.  LUCINA. 


117. 

118. 


L.  subundaia,  Hall  &  Meek 

L.  ocddmtaliSf  Meek  k  Hayden  . 


45.  GBN.  HCTTAMQIA. 


119.  ff,  Americana^  Meek  &  Hayden 

46.    OXN.  CTPEIHA. 


120.  C.  armaria^  Meek  &  Hayden  . 

121.  C.  eordata,  Meek  &  Hayden  .. 

122.  C  eompreua,  Meek  &  Hayden 

123.  O.  ooata,  Meek  &  Hayden 

124.  Cni6<timtd^,  Meek  &  Hayden.. 


•       47.    OSN.  CARDIUM. 

125.  C  Spedomm,  Meek  &  Hayden , 

48.    OtN.  NUCULA. 


126.  i^.  Afftnofuto,  Hall  &  Meek 

127.  N,  vaUricota,  Hall  &  Meek 

128.  Ji.  teUula,Ueek  &  Hayden 

129.  X.  Evanti,  Meek  &  Hayden 

130.  N.  equOaUralii,  Meek  &  Hayden  ... 

131.  N.  tubpUma,  Meek  &  Hayden 

132.  N.  canedUUa,  Meek  &  Hayden 

133.  N,  pUmomargmalay  Meek  &  Hayden. 

134.  N,  obtoUtattriata,  Meek  k  Hayden.. 


49.    OKN.  PBCTUNCULUa. 


135.  F,  parvuUi,  Meek  &  Hayden  ..... 

136.  P.  tubimbricaius,  Meek  &  Hayden  . 


50.    OEN.  CUCULLEA. 


137. 
138. 
139. 
140. 


C,  NAroKeima^  Owen  ........ 

Ccordata,  Meek  &  Hayden 

C,  Shumardif  Meek  &  Hayden  . 
C.  esaffuOf  Meek  &  Hayden 


51.    OEN.  MTTILU8. 

141.  M,  aUamatuaj  Meek  &  Hayden 

142.  M.  Oalpmiamu,  Evans  &  Shumard... 

143.  M.  Mubarcuatutf  Meek  &  Hayden 


52.    OXN.    AVICULA. 

144.  A.  triangtdanB^  Evans  &  Shumard 

145.  A.  Ungutformui^  Evans  &  Shumard.., 

146.  A.Baydeni,  Hall  &  Meek , 

Vol.  u 44 


Formations  in  ascendiug 
order. 
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o 
o 

o 
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147. 


148. 
149. 
150. 
151. 
152. 
153. 
154. 
155. 
156. 
157. 
158. 
159. 
160. 


161. 
162. 


163. 
164. 
165. 
166. 


167. 


168. 


169. 


170. 


171, 


53.    GtN.  OKRVILIA. 

O.  niAtorfuoM,  Meek  &  Hayden 

54.    QEN.  INOCE&AMUS. 


L  proUematkuB,  Schlotbein.... 

LBarabini^  Morton ...... 

1.  Sagensu,  Owen 

/.  Nebratemtit,  Owen 

/.  tubUavis,  Hall  &  Meek 

/.  eonvexuSy  Hall  &  Meek 

/.  UnOineatus,  Hall  &  Meek  ... 

I.  Omradi,  Hall  &  Meek 

Lfroffilu,  Hall  &  Meek 

/.  venlricostu.  Meek  &  Hayden. 

LpertenttUj  Meek  &  Hayden 

7.  ineurvuB^  Meek  &  Hayden  ... 
/.  umbcnatus.  Meek  &  Hayden  . 


55.    GIN.   PIOTEN. 


P.rigida,  Hall  &  Meek 

P,  NebraaceruiSj  Meek  &  Hayden  . 


56.    OKH.  OflTREA.. 


(kbrea  congestaj  Conrad 

Odrea  larva^  Lamark 

Oatrea paiinaf  Meek  &  Hayden.. 
Otirea  glabwt  Meek  &  Hayden. 


57.    GEN.  CAPBUELLA. 

Oaprinella  coraloidea^  Hall  k  Meek , 

58.  GEN.  LINGULA«» 

Lmgula  subfpcUulaiaf  Hall  &  Meek 

59.  GEN.  8ERPULA. 

Sarjndaf  tenukarinaia^  Meek  k  Hayden 

60.    GEN.    HEMIA8TEB. 

Hemicuter?  Bumphreytianut^  Meek  &  Hayden  . 

61.    VEBTEBRATA. 

Motaganu  MiisouriensUy  Leidy . 


Formations  in  ascending 
order. 


There  are  still  in  the  collection  several  undescribed  species  of  molliisca,  also  remains  of 
fishes  from  Nos.  2,3,  and  4. 
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The  great  lignite  tertiary  basin  differs  from  the  tertiary  basin  of 
White  river,  by  its  numerous  beds  of  lignite,  more  or  less  pure,  and 
by  the  extent  and  beauty  of  its  fossil  flora.  Some  of  the  beds  of 
lignite  are  seven  feet  in  thickness,  but  they  usually  vary  from  two  to 
four  feet.  The  collection  of  fossil  plants  from  this  deposit  is  very 
fine,  consisting  of  nearly  fifty  species,  all  of  which  are  as  yet  un- 
described,  but  are  supposed  to  be  new  to  science.  Many  of  the 
leaves  strongly  resemble  those  of  existing  forest  trees,  and  seem  to 
belong  to  the  genera  Platanus,  Acer,  Ulmus,  Alnus,  Populus, 
Betula,  Shulex,  &c.  The  mollusca  consist  of  land  and  fresh  water, 
with  a  few  estuary  shells.  These  have  all  been  described,  and 
drawings  made.  Five  species  of  vertebrata  have  been  discovered  in 
this  deposit.  The  following  species  of  organic  remains  have,  up  to 
this  time,  been  described  from  this  basin. 

VERTEBRATA. 

1.  Thespesius  occidentalis,  Leidy. 

2.  Ischyrotherium  antiquum,  Leidy. 

3.  Mylognathus  priscua,  Leidy. 

4.  Compsemys  viciuSy  Leidy. 

5.  Emys  obacurua,  Leidy. 

MOLLUSCA. 

6.  Cydaa  formosay  Meek  and  Hay  den. 

7.  Cyclas  fragilia,  Meek  and  Hayden. 

8.  Cydas  subelltpticus,  Meek  and  Hayden. 

9.  Cyrena  moreauensis,  Meek  and  Hayden. 

10.  Cyrtna  intermedia^  Meek  and  Hayden. 

11.  Corbtda  maxiriformis,  Meek  and  Hayden. 

12.  Unio  priscus,  Meek  and  Hayden. 

13.  Bvlimua  teres,  Meek  and  Hayden. 

14.  Bvlimua  vermictdua,  Meek  and  Hayden. 

15.  Bvlimua  limneaformia,  Meek  and  Hayden. 

16.  Bvlimua  Nebraacenaia,  Meek  and  Hayden. 

17.  Pupa  helicoidea,  Meek  and  Hayden. 

18.  Limnea  tenuicoata,  Meek  and  Hayden. 

19.  Phyaa  longiuacula.  Meek  and  Hayden. 

20.  Phyaa  rhomboidea.  Meek  and  Hayden. 

21.  Phyaa  Nebraacenaia,  Meek  and  Hayden. 

22.  Planorbia  aubumbUicatua,  Meek  and  Hayden. 

23.  Planorbia  convolutua.  Meek  and  Hayden. 

24.  Planorbia  fragilia,  Meek  and  Hayden. 

25.  VeUetia  (Ancylua)  minuta,  Meek  and  Hayden. 

26.  Paludina  mxdti  lineata.  Meek  and  Hayden. 

27.  Paludina  Leai,  Meek  and  Hayden. 

28.  Paludina  rctuaa.  Meek  and  Hayden. 

29.  Paludina  pecvliaria,  Meek  and  Hayden. 

30.  Paludina  trochiformis.  Meek  and  Hayden. 

31.  Paludina  Leidyi,  Meek  and  Hayden. 
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32.  VaJvata  parvtda,  Meek  and  Hayden. 

33  Mdania  minutula,  Meek  and  Hayden. 

34.  Melania  Anthonyi,  Meek  and  Hayden. 

35.  Melania  muUiairiatay  Meek  and  Hayden. 

36.  Melania  Nebra^acensis,  Meek  and  Hayden. 

37.  Melania  Warrenana^  Meek  and  Hayden. 

38.  Melania  ienui  carinata^  Meek  and  Haydetl. 

39.  Cerithium  NebrascenaiSj  Meek  and  Hayden. 

The  tertiary  basin  of  White  and  Niobrara  rivers  forms  one  of  the 
most  interesting  and  remarkable  fresh  water  deposits  on  our  continent. 
It  differs,  both  lithologically  and  paleontologically,  from  the  two 
basins  previously  alluded  to.  It  contains  no  fossil  plants,  no  lignite 
beds,  and  not  one  of  the  numerous  species  of  organic  remains  which 
have  been  collected  from  it  is  identical  or  alliea  to  species  found  in 
other  portions  of  the  tertiary  of  the  northwest.  Two  distinct  faunas 
are  represented  by  the  collections  from  this  deposit.  The  fauna  of  the 
miocene  period  from  the  region  of  White  river,  and  the  fauna  of  the 
pliocene  period  from  the  Niobrara.  The  latter  fauna  has  enabled  Dr. 
Leidy,  the  distinguished  comparative  anatomist,  to  arrive  at  i^ome 
important  conclusions.     He  says  : 

''  The  extinct  fauna  of  the  Niobrara  is  especially  rich  in  remains  of 
ruminating  and  equine  animals.  Among  the  former  are  several  pecu- 
liar genera,  of  which  two  are  closely  allied  to  Oreodon  and  Leptauche- 
nia,  of  the  miocene  deposit  of  the  Mauvaises  Terres;  one  is  allied  to 
the  musk-deer  and  another  closely  approaches  the  camel.  Besides  the 
remains  of  a  true  species  oi  Equvs^  the  collection  contains  those  of  two 
species  of  Hipparion,  and  several  peculiar  genera  of  the  equine  family. 
There  are  also  remains  of  several  species  of  canine  and  feline  animals, 
of  a  small  species  of  beaver,  and  of  a  species  of  porcupine  more  nearly 
allied  to  that  of  the  old  world  than  to  our  own  recent  one.  The  col- 
lection further  contains  remains  of  a  rhinoceros,  resembling  those  of 
India,  those  of  a  new  species  of  mastodon,  and  those  of  a  large 
elephant. 

*'  One  of  the  most  remarkable  circumstances  in  relation  with  this 
extinct  fauna  is,  that  it  is  more  nearly  allied  to  the  present  recent  one 
of  the  old  world  than  to  that  of  our  own  continent.  From  a  com- 
parison of  our  recent  fauna  and  flora  with  that  of  the  eastern  continent, 
the  deduction  has  been  made,  that  the  western  continent  is  the  older 
of  the  two,  geologically  speaking,  whereas,  the  Niobrara  fauna  would 
indicate  just  the  reverse  relationship  of  age.  A  number  of  similar 
instances  show  that  totally  different  fauna  and  flora  may  be  cotempo- 
raneous,  and  do  not  necessarily  indicate  different  period  of  existence." 
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Vertical  section^  sJiotoing  the  order  of  superposition  of  the  different  beds 
of  the  Tertiary  bas^in  of  White  and  Niobrara  rivers. 


Subdivisions. 

liOOALITIES. 

si 

aS 
■■S-- 

^:5 

8 

Yellow  eilldous  marl,  similar  in  its  char- 
acter to  the  loe88  of  the  Rhine,  passing 
down  into  variegated  indurated  clays  and 
brown  and  yellow  fine  grits ;  contains  re- 
mains of  extinct  quadrupeds,  mingled  with 
those  identical  with  recent  ones;  also  a 
few  mollusca,  mostly  identical  with  recent 
species  so  far  as  determined. 

Most  fully  developed  along 
the  Missouri  river,  from  the 
mouth  of  the  Niobrara  to  St. 
Joseph  ;   also  in   the  Platte 
valley  and  on  the  Loup  Fork. 

2 
S 

CO 

pa 

i 

1^ 

Ist.    Dark  gray  or  brown  sand,  loose, 
incoherent,   with    remains   of   mastodon, 
elephant,  &c.     2d.  Sand  and  gravel,  inco- 
herent.    3d.    YeUowish  white  grit,   with 
mitny  calcareous,  arenaceous  concretions. 
4th.    Grey  sand   with  a  greenish  tinge ; 
contains  the  gieater  part  of  the  organic 
remains.     5th.  Deep  yellowish  red  arena- 
ceous marl.      6th.    Yellowish  gray  grit, 
sometimes  quite  calcareous,  with  numerous 
layers  of  concretionary  limestone  from  two 
to  six  Inches  in  thiclcness,  containing  fresh 
water  and  land-shells,  Succinea,  Limnea, 
Pahidina,    Helix,  &c.,   closely  allied   and 
perhaps  identical  with  living  species  ;  also 
much  wood  of  coniferous  character. 

Covers  a  very  large  area  on 
Loup  Fork,  from  the  mouth 
of  North  Branch  to  source  of 
Loup  Fork ;  also  in  the  Platte 
valley.    Most  fully  developed 
on   the   Niobrara   river,   ex- 
tending from  the  mouth  of 
Turtle  river  three   hundred 
miles  up  the  Niobrara.    Also 
on  Bijoux  Hills  and  Medicine 
Hills.    Thinly  represented  in 
the  valley  of  White  river. 

"5 
o 

CO 

1 

Usually    a    coarse   grained    sandstone, 
sometimes   heavy   bedded   and    compact ; 
sometimes  loose  and  incoherent ;   varies 
much  in  different  localities.     Forms  im- 
mense masses  of  conglomerate ;  also  con- 
tains layers  of  tabular  limestone  with  in- 
distinct organic  remains ;  very  few  mam- 
malian remains  detected,  and  those  in  a 
fragmentary  condition.     Passes  gradually 
.into  thd  bed  below. 

Most  fully  developed  along 
the  upper  portion  of  Niobrara 
river  and  in  the  region  around 
Fort  Laramie.    Seen  also  on 
White  river  and  on  Grind- 
stone Hills. 

1 

§ 

CM 

s 

1 

A  dull  reddish   brown  indurated  grit, 
with  many  layers  of  silico* calcareous  con- 
cretions, sometimes  forming  a  heavy-bed- 
ded fine-grained  sandstone  ;  contains  com- 
paratively few  organic  remains. 

Niobrara  and  Platte  rivers  ; 
well  developed  in  the  region 
of  Fort  Laramie  ;  also  in  the 
valley  of  White  river.     Con- 
spicuous, and  composing  the 
main   part   of   the  dividing 
ridge    between    White    and 
Niobrara  rivers. 

0) 

s 

o 
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SUBDIYISIOSS. 


Very  fine  yellow  calcareous  sand,  not 
differing  very  materially  from  Bt:d  D,  with 
numeroQB  layers  of  concretions  and  rarely 
organic  remains,  passing  down  into  a  va- 
riegated bed,  consisting  of  alternate  layers 
of  dark  brovm  clay  and  light  grey  calca- 
reous grit,  forming  bands,  of  which  I 
counted  twenty-seven  at  one  locality,  vary- 
ing from  one  inch  to  two  feet  in  thickness. 


LOCAUTIKS. 


White  river,    Bear  creek,  | 
Ash  Grove  spring,   head  oif 
Shyenne  river.      Most  con-  I 
spicuous  near  White  river. 


<£ 


o 
o 


•s 


5  "C 


•c 

V 

JS 

o 


03 
O 


A  deep  flesh  colored  argillo-calcareous 
indurated  grit ;  the  outside,  when  weath- 
ered, has  the  appearance  of  a  plastic  clay. 
Passes  down  into  a  gray  clay,  with  layers 
of  sandstone  ;  underlaid  by  a  flesh  colored 
argillo-calcareous  stratum,  containing  a 
profusion  of  mammalian  and  chelonian 
remains.     Turtle  and  Oreodon  Bed. 


Light  gray  fine  sand,  with  more  or  less 
calcareous  matter,  passing  down  into  an 
ash-colored  plastic  clay,  with  large  quanti- 
ties of  quartz  grains  disseminated  through 
it,  sometimes  forming  aggregated  masses 
like  quartzose  sandstone  cemented  with 
plastic  clay  ;  then  an  ash-colored  clay  with 
a  greenish  tinge,  underlaid  at  base  by  a 
light  gray  and  ferruginous  silicious  sand 
and  gravel,  with  pinkish  bands  Immense 
quantities  of  si  lex  in  the  form  of  seams  all 
through  the  beds.    Titanotherium  Bed. 


Cretaceous  beds  5  and  4,    with   their 
usual  lithological  characters  and  fossils. 


Old  Woman's  creek,  a  fork 
of  Shyenne  river  ;  also  on  the 
head  of  the  South  Fork  of  the 
Shyenne ;  most  conf^picuous 
on  Sage  and  Bear  creeks,  and 
at  Ash  Grove  spring.  Well 
developed  in  numerous  local- 
ities in  the  valley  of  White 


S 

o 

00 


Old  Woman's  creek  ;  also  { 
in  many  localities  along  the  ' 
valley  of  the  South  Fork  of  j 
Shyenne.  Best  development ' 
on  Sage  and  Bear  creeks.  ; 
Seen  at  several  localities  in  I 
the  valley  of  White  river.       I 


^ 


Exposed  underneath  the  \ 
tertiary  beds  on  the  South 
Fork  of  Shyenne  and  its 
southern  branches,  also  in 
White  river  valley  near  its 
source.  ! 
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Catalogue  of  all  the  fossils  hitherto  described j  from  the  tertiary  forma- 
tions  of  White  and  Niobrara  rivers^  wkh  a  table  showing  their  strati- 
graphical  position. 


RUMINANTIA. 


Oreodon graciUa,  Leidy....- 

Oreodon  Culbertsoni,  Leidy 

Oreodon  major,  Leidy. 

Agrioehcertu  major,  Leidy 

Agriochoenu  antiquus,  Leidy.... 

6.  PoArofJierium  Wilsoni,  Leidy 

7.  Leptomeryx  Evansiy  Leidy...... 

Lq>tauchmia  decora,  Leidy..... 

Lq>tavchenia  major,  Leidy  ..... 

J'roUmen/x  Ilalli,  Leidy 

11.  Merycodui  necatua,  Leidy 

12.  Megahmeiyx  nicbrahenna,  Leidy 
Men/chochoerua proprhu,  Leidy. . 
Froeamdua  occtdentalia,  Leidy... 

Procamdua  robustua,  Leidy 

Procamdua  gradUa,  Leidy .. 

17 .  Merychyua  degana,  Leidy . 

18.  Merychyua  mediua,  Leidy  . 

19.  Merychyua  major,  Leidy 

20.  Oarvua  Warreni,  Leidy 


8. 

9. 

10. 


13. 
14 
16 
16 


MULTUNGULA. 

21.  Chosropotamua  {Hyopotamua)  americanua,  Leidy  . 

22.  Enldodon  MorUmi,  Leidy ". 

23.  Entdodon  ingena,  Leidy 

24.  Titanotherium  ProuH,  Leidy 

26.  Paleochaarua  probua,  hdidy 

27.  Leptochmrua  fpectabiUa,  heldy . 

28.  Rhinoceroa  ocdderUalia,  heidj 

29.  Rhinoceroa  {Ilyracodon)  nebraaeenaia,  Leidy  .... 

30.  Rhinoceroa  craaaua,  L^idj .... 

31.  Mastodon  {Tetralophodon)  merificua,  Leidy . 

32.  Elephaa  (Eudephaa)  imperaior,  Leidy ...... 


flOLIDUKOULA. 


33.  ir^pparixm,  S,  HippUherium  oocidentale,  Leidy  . 

34.  Hipparion,  S.  HtppoUurium  apecioaum,  Leidy. , 
36.  AnckUherium  Bairdi,  Leidy ... 

36.  Anehitherium  (Hypohippua)  affinia,  Leidy — .. 

37.  AnchUherium  (Parahtppua)  cognatua,  Leidy  ... 

38.  Meryehippua  maignia,  ljdv\y .«.. 

39.  Merychippua  VMrabiUa,  lje\dy ... 

40.  Ekpma  erodaua,  IjQidy .. 

41.  Equua  (Prtiiohippua)  perditua,  Leidy.... 


42.  SUneofiber  nebraaeenaia,  Leidy  . 

43.  lachyromya  typua,  Leidy 


Beds  in  ascending  order. 


B. 


E. 


o 

o 
o 
o 
o 
o 
o 


o 
o 
o 
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1 
2 
3 
4 

5 
6 

7 
8 
9 

Id 
11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

39i 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 


I.  IONB0U8  Aim  METAMOBPHIC  ROCKS. 

GneisB  femiginouB 

Mica  slate 

Mica,  mure  micaeeous 

Granite,  coarse 

Biica  slate,  with  silvery  mica 

Granite,  pulverulent 

Felspar,  flesh-colored  from  No.  6 

Granite,  fine  grained,  micaceous , 

Granite,  gray 

Quartz,  white 

Hornblende  tlate 

Hornblende  rock 

Mica  slate 

Hornblende  rock  in  granite 

Red  felspar  from  14 

Crystalliue  quartz  from  14 

Flesh-colored  felspar  from  14 , 

Mica  slate,  with  garnets 

Mica  slate,  with  garnets 

Mica,  containing  iron 

Flesh-colored  felspar  in  large  crystals 

Chlorite  slate , 

Mica  slate 

Granite,  coarse,  over  No.  23 

Felspathio  granite,  pink , 

Quartz  veins  in  25 , 

Hornblende  rock,  masses  in  granite , 

Granite,  fine  grained , 

Hornblende  rock 

Homblendic  granite , 

Hornblende,  with  crystals  of  felspar 

Mica  slate,  homblendic 

Mica  slate,  homblendic 

Mica  slate,  with  large  plates  of  mica 

Granite,  white  felspathio 

Quartz,  veins  in  35 , 

Silicious  limestone,  Silurian  or  devonian 

do do highly  crystalline 

do do do 

Syenite,  pink,  under  39 

Metamorphic  silicious  limestone 

do do purplish 

Quartz,  in  granite 

Metamorphic  limestone,  gray 

Mica  slate 

Micaceous  granite 

do 

Mica  slate,  fine  grained 

Metamorphic  limestone,  crystalline 

....do do purplish 

—  do do similar  to  48 

Talcose  slate 

Felspathio  granite,  flesh-colored 

Mica  slate,  with  gamets 

do very  fine  grained 

Talcose  slate,  dark 

do light 

Porphyritic  trap 


12  miles  northwest  of  Fort  Laramie 

do do 

do do 

Laramie  peak 

4  miles  north  of  Fort  Laramie .... 

Raw  Hide  butte 

do 


do... 

Laramie  hill" 
do... 


.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 


.do. 
.do. 
.do. 
.do. 


.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 


.do. 
.do. 
.do. 
.do. 


do 

do 

Raw  Hide  butte. 
do 


.do. 
.do. 
.do. 
.do. 
.do. 
.do. 


.do. 
.do. 
.do. 


do.. 

do.. 

.do.. 

do.. 

do.. 

do.. 

Black  hiUs. 
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5S 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
H5 
86 
87 


89 
'JO 
91 
92 
93 
94 
95 
96 


97 
98 
99 
100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 


Hornblende  slate 

Felspathic  granite,  pink 

Plates  of  mica  from  59 

Quartz  vein  in  chlorite  slate.... 

Chlorite  slate 

Trachyte 

Quartz  veins  in  63 

do 

Chlorite  slate 

Hornblende  rock,  underlying  tertiary  aeriea  . 

Schorl  in  quartz  from  clay  slate 

do do 

Augite 

Quartz,  with  felspar 

Porphyritic  trap,  columnar 

do do 

do do. .......... ......... 

Trachyte 

Vesicular  trap 

Trachyte 

Silicious  limestone 

Porphyritic  trachyte 

Compact  trachyte,  with  scales  of  mica 

....  ....do....  ....do.  ................... 

Gray  basaltic  trap 

Porphyritic  trachyte 

do p 

Quartzite 

Gray  trachyte 

Metamorphic  sandstone 


II.   8KDIMENTABT  ROCKS. 

Silurian  and  devonian. 

Potsdam  sandstone,  red,  with  Lingula  antiqua. 

do gray,  fine,  with  Obelus 

■ do porous,  witkTrilobites.. 

Metamorphic,  conglomerate  over  granite 

do...  with  cherty  pebbles 

do do 

Argillaceous  limestone,  devonian..... 

Metamorphic  conglomerate 


Qrrboniferout. 


Limestone,  with  spirifer 

Blue  cherty  limestone,  with  Spirigtra  subtiUla 

do do with  corals 

do do with  Spirifer  Uneatue.,,,^,. 

RhyneoneUa  marmoni 

do do with  CyathophyUum^m 

do do with  Zapkreniis  ..... ...... 

,.....do......do..^. .  with  Syringapora,,.^, 

do do .  Poriies 

Yellowish  do.  over  98,  with  Spirifer  rockymontana  . . 

do dxi....Spir\fers  eameraiui and lineattu 

Cherty  nodules  in  98 

ArogomU'in  98 

Coarse,  granular  limestone,  with  crinoidal  columns 


Black  hUls . 

do.. 

do.. 

do.. 

do.. 

do.. 


.do. 
.do. 


Raw  Hide  butte,  west  side 
do do 


Black  hills 

do 

do. 

Laramie  hills  ..*..... ... 

Stone  botte,  Black  hills  . 
do do... 


.do. 
.do. 
.do. 


.do., 
.do., 
.do.. 


.do. 


do 

Raw  Hide  butte -. . 

Stone  butte,  Black  hills. 
Bear  peak.  Black  hills . . 
do do... 


.do. 
.do. 
.do. 


.do. 
.do. 
.do. 


.do. 
.do. 
.do. 


.do. 
.do. 
.do. 


.do., 
.do., 
.de.. 


Laramie  hills  . 

do.... 

do.... 

do.... 

do.... 


.do. 
.do. 
.do. 


Black  hills 

do.. 

do.. 


.do. 
.do. 
.do. 


.do. 
.do. 
.do. 


do...- 

do.-. 

do.... 

do.... 

Fort  Laramie  . 
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111 

112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 


125 
126 
127 
128 
129 
130 
131 
132 
133 

134 
135 

i:)6 

137 
138 
139 
140 
141 
142 
143 
144 
145 


146 

147 
148 
149 
150 
151 
152 
153 
154 
155 
156 

157 


158 

159 


Blue,  compact,  limestone,  Produdus  and  Terebratula 

sitbtilita 

do do do corals 

do do with  Spirifer  lineatus 

Yellowish  cherty  limesrone,  with  Produdus 

White  limestone,  with  Spir\fer  roch/montana 

Terebratula  subtilita  from  110 

Panopaea 

AUorisma 

Produdus..^.. - 

Spirifer  oameratus 

TerAratula  subtilita 

BflUrophon 

Chonetes 

Chaetdss 


Permo-carboni/erous  and  permian. 

Arenaceous  limestone,  foliated  with  baktvellia 

Red  sandstone,  soft,  yery  fine  grain,  under  125.... 

Pink  sandstone,  over  126 

Limestone,  (125,)  with  OrthoceratHe 

do with  Belleropho'i 

do with  Pleurotomania.,^,, 

do with  Spirifer 

, do with  AUorisma 

Yellow  magnesian  limestone,  with  Nautilus,  Monotis, 

BakeodUa,  Myaixna 

do compact,  with  Mytilus 

Magnesian  limestone,  with  Monotis 

do with  Avieula. 

Chertz  rock,  gray,  with  Avieula  and  MyaUna 

—  do (Burch  stone,)  with  crinoidal  columns. 

Sacarhoid  gypsum,  over  133 

Monoiis  from  136 

Blue  limestone,  porous,  with  fenestella 

Cellular  calcareous  rock 

do do.... more  compact 

do do with  spherical  cavities  .. 

do do more  argillaceous 


Jurassic. 

Arenaceous  limestone,  light  brown,  with  Avieula 

tenuicostata 

io bluish,  oyer  146,  with  Avieula  .. 

F  erruginous  limestone,  with  Oyprioardia 

do red,  with  Avieula 

Yellow  arenaceous  limestone,  with  SerpuUi 

Limestone  bored,  with  lithophagous  mollusks 

Red  marl,  overlying  141,  containing  snowy  gypsum 
Snowy  gypsum  from  152 


Fort  Laramie 

do. 

do 

Warm  spring  near  Fort  Laramie. 
Near  Fore  Laramie 


Near  Tecama,  Nebraska  . 

Bellevue,  Nebraska 

do 


.do. 
.do. 
.do. 
-do. 
.do. 


Black  hills 

do.. 

do.. 

do.. 

do.. 

do.. 

do.. 


Big  Blue,  Kansas  Territory  . 


Smoky  Hill  fork ^. ... 

Banks  of  Mo.,  south  line  of  Neb. 

Big  Cottonwood 

12  miles  west  Big  Blue 

Black  hills 

do 

Smoky  Hill  fork 

do 

Big  Blue 

Smoky  Hill  fork 

do 

do 

Near  Cottonwood  creek 


Black  hills 

do.. 

do., 

do.. 

do.. 

do.. 

do., 

do., 


.do. 


Crystalline  gypsum  from  seams  in  152 do. 

Fibrous  gypsum.... do do '. do. 

Blue  compact  limestone,  (fresh  water,)  in  158,  con- 
taining Unio  nucalis  and  Planorbis 

Arenaceous  limestone,  same  as  150,  containing  pen- 
tacrinus,  with  serpula  and  ostrea  attached  to 
surfaces.. 

Yellowish  argilloarenaceous  limestone,  with  os- 
trea. Upper  Jurassic 

Gray  shell  limestone,  containing  AmmoniteSj  Bde- 
miteSf  Sfe  ,  interstratified  with  158 


.do. 
.do. 
.do. 

.do. 
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160 
161 
162 


163 
164 
165 
166 
167 
168 

169 
170 
171 

172 
173 
174 
175 
176 

177 

178 
179 

180 
181 

182 
183 

184 
185 
186 
187 
188 
189 
190 
191 

192 

193 
194 
195 
196 
197 
198 
199 

200 
201 


203 

204 
205 
206 


Snowy  gypsom,  with  n »  stains,  equivalent  of  153.. 

Gypsum,  with  crystals  of  selenice 

Snowy  gypsum  . 


CBETACBOUS. 


Formation  No.  1. 


Conglomerate  and  sandstone,  with  Unioa 

Conglomerate 

do fine,  with  Mdaniat  and  Cydat 

Gray  arenaceous  limestone,  with  Mdania  and  hdix  . 

Conglomerate,  same  as  165 

Arenaceous  limestone,  ( 166,)  with  leaves  of  cred- 

neria,  mdanias^  ^c... 

Indurated  ferruginous  clay,  with  mdanioi 

Ferruginous  sand,  with  unto  danai 

Indurated  clay,  with  MeUmiaannd  scales  of  Lepido- 

tus  above  166 

Shell  limestone  containing  Mdaniat 

Impure  sandy  lignite  (stratum  D  of  section) 

Shell  limestone,  same  as  172 

Cream  colored  shale,  burnt  from  over  lignite  beds. 
Compact  argillaceous  limestone,  with  Cytherta  oweni 

(marine,)  beneath  fresh  water  beds 

Ferruginous  sandstone,  with  Tillina  ntblortuosa 

Rough,  gray,  limestone,  with  Odrea  glabra 

.Ferruginous  sandstone,  with  Inooeramus  pedemUs^ 

upper  marine  strata 

Lignite,  over  179 

Carbonaceous  sand  from  decomposition  of  lignite 

bed  over  179 

Impure  shaly  lignite,  with  selenite 

Limestone,  with  Cypmf  lower  part  of  formation 

No.  1 

Silicified  wood,  ferruginous 

do coniferous 

Bone  of  saurian 

do......or  cetacian 

Dense  ferruginous  sandstone 

Quartzose  sandstone,  bluish 

Conglomerate  from  junction  of  cretcaeous  and 
carboniferous  rocks 

Coarse  ferruginous  sandstone,  with  pebbles,  over 
199 

Dark  ferruginous  sandstone  over  192 

do ..containing  much  iron 

...... ....do.... ......  do... .......  do  .....  .... 

Ferruginous  sandstone 

.'...do fine  grained 

Dark,  coarse,  sandstone,  very  ferruginous 

Red,  ferruginous  sandstone,  with  many  species  of 

dicotyledonous  leaves 

-    do do 

Light  gray  quartzose  sandstone,  with  balls  of  sul- 
phate of  iron  over  199 

do with  dicotyledonous  leaves 

Whitish  puverulent  sandstone  over  199 

do fine  grained  under  199 

Indurated  clay,  bluish 

do yellow 


Big  Horn  river 

Near  sources  of  Yellowstone  . . . 


Bad  lands  of  Judith  . .. 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Rocky  Mountain  creek. 
Near  Ajnmel's  island  .. 

Black  hills,  east  base.. 

do do... 

do do  ... 

do do  ... 

do do  ... 

Black  hills,  west  base.. 
do do  ... 


Platte  valley 

do 

do 


do 

do 

Blackbird  hill 

Mouth  of  Elk  horn  . 
do 


Black  hills 


Black  hUls... 

do.... 

Sioux  City  ... 
Blackbird  hill. 

do.... 

Decatur 
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207 

2(i8 

209 
210 
211 
212 

213 
214 
215 
216 
217 
218 
219 

220 
221 


222 
223 
224 
225 
226 
227 
228 
229 
230 
231 
232 
233 
234 
235 
236 
237 
238 
239 


240 
241 

242 
243 
244 

245 
246 
247 
248 
249 
250 
251 
252 


253 


Indurated  clay,  yellow 

FerrugiDOUB  sandstone,  with  striated  bivalves  and 
Cyiherei  armaria 

Indurated  clay,  with  dicotyledonous  leaves 

do sand,  fine,  yellow,  with  leaves  of  salix  .. 

Ferruginous  sandstone 

do do fine  grained,  with  im- 
pressions of  dicotyledonous  leaves 

do do....  with  Solm  dacotahentis,  .. 

Lignite  under  809 

Silicified  wood,  bored  by  teredo 

do do 

........do.. ......  do  ................... ...... 

do do 


Coarse,   ferruginous    sandstone,   with    leaves  of 

Oredneria 

Sandstone,  very  ferruginous 

Cellular,  femiginous,  rock 


txmmaikn  No.  2. 

Masses  sulphuret  iron,  with  sulphate. 

Crystallized do do 

do gypKum 

......do do 


Decatur. 


Big  Sioux 

do 

do 

Mouth  of  Iowa  creek  . 


Mouth  Big  Sioux . 

do 

do 

Big  Sioux 

Blackbird  hills... 
Smoky  Hill  fork  . 
Republican  fork  .. 


Smoky  hill.  , 

do.. 

do.. 


Mouth  of  Vermillion 

do 

do 

do 


do in  plates 

Large  crystals  selenite  in  black  clay 

......do....  ....do....  ....do  ....... .... ...... 

Ferruginous  shale,  with  remains  of  fishes 

do shell  limestone 

Yellow  clay,  mih  gypsum 

CoDglomerate,  with  green  silieious  pebbles.  ...... 

do with  shark's  teeth 

Gray  arenaceous  limestone,  with  Ogtherea  orbiculata. 

do do with  fish  scales 

Dark  gray  indurated  clay,  with  fish  scales 

Arenaceous  limestone,  (234,)  with  Serpula 

Conglomerate,  with  fish  teeth 

Areoaceous  limestone,  gray,  with  Inoceramua proUe- 
maticut.^,, 


.do. 
.do. 
.do. 


.do. 
.do. 
.do. 


.do. 
.do. 
.do. 


.do. 


Black  hills,  east  base  . 

Dixon's  blufis 

do 


Black  hills,  west  base. 


Formation  No.  3. 

Soft,  yellow,  limestone,  with  Inoceramut  proUematieua 
Gray  marl,  with  Odrea  congetUi,  and  fish  remains 

(baseof  No.  3) 

do do 


Big  Sioux  . 


Mouth  James  river. 

do 

, do 


Scale  of  Cydorladus  in  242 

Fibrous  carbonate  of  lime,  with  Oatrea  congtda  at- 
tached to  surface 

Yellow  marl 

do 


, do lighter 

Crystalline  carbonate  of  lime,  seams  in  marl...... 

do ...greenish  in  marl 

Black  plastic  day,  upper  part  of  No.  3 

Shale,  argillaceous,  with  fish  remains  over  250.... 
do calcined  by  combustion  of  250. 


Dnrions  hills . 

do...., 

Bijoux  hills — 
do 


do 

do 

Near  Bgonx  hills. 

do 

do 


Formation  No,  4. 
Blue  clay,  with  Ptychocerat  morioni Great  bend  of  Missouri 
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254 
255 
256 

257 
258 
259 
260 
261 
262 
263 
264 
265 
266 
267 
268 
269 
270 
271 
272 
273 
274 
275 

276 

277 

278 
279 
280 
281 
282 
293 
284 
285 
286 
287 


288 
289 
290 
291 
292 
293 
294 
295 


296 
297 

298 
299 
300 
301 
302 


Yellow  clay,  with  crystalB  of  gyp«am 

Whitiflh  alum  clay,  seams  in  253 

Hyd.  silicate  of  magnesia,  masses  in  formation 
No.  4 


Crystals  sulphate  baryta 

White  aluminous  earth  in  seams 

Aluminous  clay  (255) 

Ferruginous  concretions  throughout  F,  No.  4 

Crystalline  argillaceous  limestone  (Cone  in  cone)  . 

Crystals  of  selenite  in  clay  beds 

Selenite  and  fibrous  carbonate  lime 

Yellow  clay,  with  selenite 

Dark,  argillaceous,  shale,  with  Inoceramus 

Blue  concretionary  limestone,  with  RosUUaria 

Indurated  clay 

Decomposed  shale  (253) 

Brown  hematite 

do moreearthy 

Dog  tooth  spar 

Gray  arenaceous  limestone 

do with  carbonized  matter,  and  shells, 

Soft  argillaceous  shale 

Concretions  of  compact  blue  limestone,  contain- 
ing great  numbers  of  fossils 

do containing  large  crustacean  (un- 

described) 

Crystallized  carbonate  of  lime,  yellow,  forming 
nucleus  of  concretions 

Crystals  of  selenite 

Blue  indurated  clay,  with  fibrous  gypsum 

DovQ  colored  laminated  shale 

Petrified  wood  bored  by  Teredo  bmnuaia 

"Cone  in  cone"  (241) 

Indurated  clay,  with  shells 

Soft  micaceous  sandstone,  thin  seam  in  clay  bed  .. 

Vertebra  of  Moaosaurus 

Wood  bored  by  Zyhphaga  tUmp^oni 

White  aluminous  clay 


Great  bend  of  Biissouri  . 
Bijoux  hills 


.do. 


do 

do 

do 

do 

Shyenne  river 

Fort  Pierre 

Mouth  Shyenne 

12  miles  above  Fort  Pierre.. 
Mouth  of  Cannon  Ball  river  . 

Long  Lake,  Missouri 

do 

Fort  Pierre 

Big  Shyenne 

do 

Mussel  Shell  river 

Milk  river 

Cannon  Ball  river 

Yellow  Stone  river 


.do. 
.do. 


Formation  No,  5. 

Yellow  arenaceous  limestone,  with  F^nu^.... 
do softer 

Yellowish  calcareous  sandstone,  with  Oyprina. 
........do...... ....do...... decomposed . . 

Soft,  fine,  sandstone,  with  Rodellaria 

Ferruginous  sandstone,  with  Cytherea 

Silicified  wood,  with  bark 

do....  bored  by  Teredo  globota,,.^,, . 


A,  lignite  basin. 

Yellow  arenaceous  clay  on  cetaceous  rocks 

Yellowish  indurated  clay,  with  fresh  water  shells 

over  296 

Gray  sand,  fine,  over  297 ^ 

Coarse,  gray,  calcareous  sandstone,  with  fossils. .. 

Soft  argillo-calcareous  shale,  with  fossil  shells 

Ferruginous  shale,  with  coniferous  plants 

Dove  colored  sandstone,  with  silicified  wood 


Forks  of  Shyenne. 

do 

do 

Grand  river 


Cannon  Ball  river . 

Grand  river 

Fort  Pierre 

do 

Mussel  shell  river  . 
Fort  Lookout 


Head  of  Little  Missouri. 
do 


Cannon  Ball  river. 

do 

do 


do.. 

Long  Lake. 
do.. 


Long  Lake . 
do- 


Top  of  Square  butte. 

Thunder  Butte 

do 

do 
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320 
321 


322 
323 
324 
325 
326 
327 
328 
329 
330 
331 
332 
333 
334 
335 
336 
337 

338 
339 
340 
341 
342 
343 
344 
345 

346 
347 

348 
349 
350 
351 
352 
a53 
354 
355 
356 


Yellow  indurated  land,  with  estuary  shell  of  genus, 
Cgrena 

Light  colored  indurated  clay,  base  of  section 

Dark  carbonaceous  clay,  over  304 

Lignite,  over  305 

Dark  argillaceous  shale,  over  306 

Yellow  indurated  sand,  with  PdLudina  and  MeUtnia 

Grayish  indurated  sand 

Dove  colored  calcareous  shale,  with  Unios  and  other 
fresh  water  shells 

Argillaceous  limestone,  with  fossil  plants 

Fine  light  colored  raarl,  under  lignite  bed 

Lignite,  bright  and  compact 

Drab  indurated  clay 

Light  colored  marl,  with  impressions  of  dicoty- 
ledonous leaves 

Earthy  lignite 

Ligoite 

do more  impure 

Concretions  sulphuret  iron,  common  throughout 
tertiary  series 

Septaria,  spherical 

Carbonaceous  indurated  clay,  charged  with  vega- 
table  remains,  fresh  water,  and  land  shells,  Buli- 
nuUf  Physa^  Pupa^  Scc 

Mineralized  wood 

Carbonized  wood  from  lignite  bed 

Light  sandy  marl 

Shell  marl,  containing  fresh  water  shells 

Iiqpure  lignite 

Light  colored,  fine,  clay,  under  lignite  bed 

Brown  shale,  with  vegetable  impressions 

SUicious  shale,  containing  much  vegetable  matter 

Gray  shell  limestone,  soft 

Carbonaceous  clay,  with  Unio,  PaludinOf  Sfc 

Coarse,  gray  shell,  limestone 

Compact,  bluish,  limestone,  with  fresh  water  shells. 

Gray  calcareous  sandstone,  with  Unio^  Paludina^  8cc 

Soft  argillaceous  limestone,  with  Paludma  rochtformu 

Crystallized  carbonate  of  lime  in  concretions 

Dove  colored  argillactous  limestone,  with  impres- 
sions of  ferns,  over  315 

Brown  calcareous  shale,  with  Taxitet 

Silicified  wood .* 

do.... partially  carbonized 

...... ..do. ...... .do. ...... .do  .  .............. 

do.. ......  do.. do........... .... 

do do do 

do with  cavities  lined  with  drusy  quartz  . 

Dove  colored  clay^  metamorphosed  by  burning  out 
of  lignite  beds 


....do  . 
....do  . 
....do  . 


Brownish  shale do do.. 

Scoria,  black,  formed  by do.. 

..do... yellowish  ..  do do.. 

..do. .black  compact do.. 

..do. .green  vitreous 

..do. ...do....  ....do....  ....do.... .. 

..do.. red,  very  porous 

..do. .brown,  very  porous do do  . 

Shale  burned  red,  with  vegetable  impressions. 

do....  bright  red do do .. 

do....  Vermillion,  with  gypsum 


.do 


Cherry  creek . 


Red  spring 

Fort  Berthold 

do 

do 

High  butte.  Little  Missouri. 

Fort  Union 

do 

Yellowstone 

do 


do.. 

Fort  Union. 


do 

do 

do 

do 

do 

do 

do 

Milk  river 

do....... 

do  ...... 

Yellowstone 

Elk  Horn  prairie. 

Red  spring 

Yellowstone 

Pardu  river 

Fort  Union 


do... 

Yellowstone . 

do... 

do... 


.do. 


do.. 

do.. 

Fort  Union  , 


Mussel  Shell  river 

do 

Yellowstone  ...... 

do .. 


.do. 
.do. 
.do. 


.do. 
.do. 
.do. 
.do. 
.do. 
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356i 
357 


358 

360 
361 
362 

363 
364 
365 
366 
367 


370 
371 


372 
373 
374 
375 
376 


377 
378 

379 

380 


381 
382 
383 
384 
385 
386 
387 
388 
389 

.390 
391 
392 
393 
394 
395 
396 
397 
398 
399 


Shale,  burned,  black  ferruginouB 

Calcareous  pumice  from  burning  of  limestone. 


B.   WHITE  BIVBB  BASIN. 


Bed  A. 


Red,  sandy,  clay,  contaioing  pebbles,  bate  of  TUan- 

otherium  bed 

Teeth  of  TUanoiherium  prcuii.,^, 

Coarse,  whitish,  sandstone,  above  358 

do concretionary 

Soft,  whitish,  calcareous  sandstone,  with  scales  of 


Greenish  plastic  clay 

do upper  part . 

Plates  of  chalcedony  . . . 


.do. 


TeUowstone  . 
do... 


On  Sbyenne  river  . 
Old  Woman's  fork. 

Shyenne  river 

do 


do.. 

do.. 

Sage  creek. 
Bear  creek. 
do.. 


.do. 


Fibrous  carbonate  lime 

Dark  chalcedony 

Magnesite  . 

Calcareous  concretion  separating  bed  a  from  bed  b. 

Bed  B. 


.do. 
.do. 
-do. 
.do. 
.do. 


Pinkish,  indurated,  marl 

Whitish do from  over  372  .... 

Pinkish  calcareous  concretion 

Decomposed  marl  from  372  and  373 

do do with  Orftxfon.... 


.do. 
.do. 


.do. 
.do. 
.do. 


Bed  D. 


Cream  colored  marl « 

Silicious  limestone,  with  fresh  water  shells,  Planor- 

6m,  lAmnea^  See 

Tufaceous,  concfetionary.  limestone 

Cream  colored  marl,  containing  Oieodon .%  — 


White  river. 


.do. 
.do. 


.do. 


Bed  E, 


Soft,  white,  grit 

Conglomerate,  above  381 

do with  granitic  pebbles 

Soft,  white,  sandstone,  with  Oreodon,,., 

Calcareous  conglomerate 

Conglomerate 

Calcareous  concretions  in  marl,  under  386 

Sulphate  baryta  foliated  crystals  in  387 

Green  silicious  concretions  in  limestone,  contain- 
ing fresh  water  shells 

do do do 


.do. 
.do. 
-do. 


do.... 

Fort  Laramie  . 
Bijoux  hills.... 

do.... 

i..do.... 


Medicine  hills  ... 

do 

Bad  Land  creek . 
Grand  Stone  hill 

do 

Running  Water  . 
Loup  fork 


Coarse,  whitish,  sandstone 

Conglomerate 

Quartzose  conglomerate 

White  infusorial  earth,  base  of  bed  «,  local 


Indurated  marl,  white . 

Silicious  tufa 

White  marl 


Warren's  fork  . 
Niobrara  river. 
Loup  fork 
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400 
401 
402 
403 
404 
4fi5 
406 
407 
4ri8 
409 
410 
411 
412 
413 
414 
4^ 
416 
417 
418 
419 
420 
421 
422 
423 


WhitiBh  cherty  limestone. 
White  foliated  limestone . 


do 

Niobrara  river . 


White  tufaceous  marl,  containing  fresh  water  shells 

Silicified  wood 

do 

Siliceoas  sinter 

Carbonate  of  lime 

Ferruginous  conglomerate 

Micsceons  granite 

Honiblendic  rock 

Limestone,  with  corals 

do with  Spirijer 

do with  Orthoeeratite 

—  do....  with  Syringopora 

Chalcedony 

Silicified  wood 

Limestone,  with  red  chert 

Concretions  from  yellow  marl 

Siliceoas  sinter  from  springs 

Sand  from  sand  hills 

Very  fine,  gray,  sand  from  sand  dune 

Prismatic  iron  ore 

Effloreaeenee  on  soil w 


Loup  Fork 

Running  Water  . . . 

do 

Sage  creek 

Bear  Peak 

Yellow8t<»ne  river  . 
do 


.do. 
.do. 
.do. 
.do. 
.do- 
.do. 


do 

do 

Big  Sioux 

Black  Hills 

do 

Powder  river 

Mouth  Bigh  Horn . 
Cannon  Ball  river. 


Dr.  Newbery  rendered  me  valuable  assistance  in  making  out  the  preceding  catalogue. 
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MAMMALS. 

The  mammals  of  the  collection  have  already  been  examined  by  Pro- 
fessor Baird^  and  most  of  the  species  determined.  The  collection  con- 
tains skins^  skeletons,  and  skulls  of  nearly  all  the  larger  mammals  of 
the  plains,  with  a  large  number  of  specimens  of  most  of  the  smaller 
ones.  I  will  here  say  a  few  words  in  regard  to  the  present  distribu- 
tion of  some  of  the  larger  animals  on  the  upper  Missouri.  Many  of 
them  are  fast  passing  away,  and  in  a  few  years  must  become  extinct. 
The  buffalo,  which  has  been  so  important  an  agent  in  the  preserva- 
tion of  the  Indians,  is  now  gradually  gathering  into  a  smaller  area,  and 
although  in  the  valley  of  the  Yellowstone  and  along  the  upper  Mis- 
souri thousands  may  yet  be  seen,  they  are  annually  decreasing  at  a 
rapid  rate.  In  1850  buffaloes  were  seen  as  low  down  on  the  Missouri 
as  the  Vermilion  river,  and  in  1854  a  few  were  killed  near  Fort  Pierre, 
but  at  the  present  time  none,  except  now  and  then  a  stray  bull,  are 
seen  below  Fort  Clark.  The  broad  undulating  prairies  around  the 
Black  Hills  were,  a  few  years  ago,  the  resort  of.  myriads  of  these  ani- 
mals, but  at  the  present  time  it  is  very  rare  to  see  even  a  wanderer. 
They  are,  however,  quite  abundant  at  this  time  on  the  Platte  river 
and  along  the  valley  of  the  Smoky  Hill  Fork  of  the  Kansas.  Proba- 
bly at  this  time  all  the  larger  animals,  as  buffalo,  elk,  deer,  antelope, 
bighorn,  and  beaver,  are  more  abundant  in  the  valley  of  the  Yellow- 
stone than  in  any  other  portion  of  the  upper  Missouri. 

Descending  the  Yellowstone  river  in  the  summer  of  1854  I  saw,  for 
for  the  distance  of  350  miles,  the  prairies  on  both  sides  of  the  river 
covered  with  herds  of  buffalo,  and  on  the  sand  bars  large  numbers  of 
elk,  deer,  and  antelopes.  Elk  and  white-tailed  deer  (Cervua  leucurua) 
are  quite  abundant  even  in  the  northern  parts  of  Iowa,  but  the  black- 
tailed  deer  {Cenma  macrotis)  is  seldom  seen  below  Fort  Pierre.  It  is 
found  chiefly  in  the  most  rugged  portions  of  the  country,  in  the  region 
of  the  Black  Hills  or  in  the  vicinity  of  the  mountains.  The  intermin- 
able ravines  of  Sage  creek  and  the  Shyenne  river  are  noted  places  for 
them.  The  antelope  is  seldom  observed  below  Fort  Pierre.  It  is, 
however,  the  most  abundant  animal  in  the  Sioux  country,  and  con- 
fined to  the  open  praries.  The  bighorn,  or'  mountain  sheep,  {0vi8 
morUana,)  is  quite  abundant  in  the  almost  inaccessible  regions  known 
as  the  Mauvaises  Terres  or  Bad  Lands,  but  are  not  hunted  much  by 
the  Indians  for  food.  The  beaver  are  increasing  very  rapidly,  and 
many  of  the  mountain  streams  literally  swarm  with  them.  Since  the 
days  of  the  trapper  are  over,  and  the  prices  of  their  fur  has  become 
so  reduced,  the  inducements  to  hunt  them  are  not  very  great,  and 
they  are  allo'wed  to  multiply  undisturbed.  Their  flesh  is  eaten  to 
some  extent  by  the  Indians  and  traders,  and  in  the  absence  of  other 
meat  is  considered  quite  a  delicacy.  The  raccoon  is  seldom  seen 
beyond  the  frontier.  A  few  have  been  killed  in  the  valley  of  White 
river,  but  they  seldom  pass  up  the  Missouri  above  latitute  42°.  The 
following  is  a  list  of  the  mammals  contained  in  the  collection  and 
now  deposited  in  the  Smithsonian  Institution : 
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1.  Sorex  Haydenij  Baird,  (n.  8.) — Hayden's  Shrew. — Fort  Pierre 
to  Fort  Union,  Nebraska  Range  on  the  Missouri  river,  from  latitude 
44.20  to  48  00. — This  small  species  of  shrew  is  quite  rare  in  Nebraska. 
It  is  seldom  seen  alive,  though  sometimes  found  dead  along  river 
banks.  A  single  specimen  was  caught  at  Fort  Pierre  in  the  autumn 
of  1856,  and  a  second  one  at  Foit  Union,  near  the  mouth  of  the 
Yellowstone.     Three  specimens  were  secured. 

2.  Blarina  brevicauda,  Gray. — Short-tailed  Shrew. — Illinois  to  Ne- 
braska.— A  single  specimen  of  this  species  was  obtained  near  Fort 
Berthold,  on  the  Missouri,  in  lat.     ,  Ion.     ;  very  rare. 

3.  Scalops  argentattLSj  Aud.  &  Bach, — Silvery  Mole. — Detroit  to 
Fort  Riley,  and  south  to  Prairie  Mer  Rouge?  Range  in  lat.  from 
42.20  to  Louisiana?  in  long.  83  to  97. — One  specimen  of  this  beauti- 
ful species  was  collected  near  the  mouth  of  Big  Sioux  river.  I  do  not 
think  it  occurs  high  up  on  the  Missouri  river. 

4.  Lynx  rufus,  Raf. — Wild  Cat. — Atlantic  to  Pacific.  Upper  Mis- 
souri to  the  Gila  river.  Not  on  the  Rio  Grande  ? — The  skins  of  this 
animal  are  very  often  brought  to  the  different  trading  posts  on  the 
upper  Missouri  by  the  Indians,  though  seldom  seen  by  the  traveller. 
There  is  no  portion  of  the  country  bordering  on  the  Missouri  river, 
or  its  tributaries,  where  it  does  not  exist  to  a  greater  or  less  extent. 
The  Canada  Lynx,  {Lynx  canadensis,)  has  also  been  observed  in  sev- 
eral localities  by  the  traders  of  the  country. 

5.  Canis  occideiUalis  var.  griseo-albus, — White  and  Gray  Wolf. — 
North  America  generally  ?  Canis  occidentalis  var.  nt^tts. — Dusky 
Wolf. — Missouri  river  to  the  Pacific. — This  species  with  its  numerous 
varieties,  is  exceedingly  abundant  throughout  the  region  of  the  upper 
Missouri,  above  latitude  43^.  It  is  most  abundant  where  the  bufi&lo 
range,  and  subsists  mostly  upon  them.  Their  skins  are  made  an  ar- 
ticle of  trade,  being  valued  atone  dollar  a  piece. 

6.  Canis  latranSy  Say. — Coyote ;  Prairie  Wolf. — Fort  Riley,  Kansas, 
to  the  Pacific,  and  upper  Missouri  to  the  Rio  Grande  of  Texas. — This 
animal  is  much  smaller,  and  the  skins  sell  for  only  half  the  price  of 
the  C.  occidentalis.  It  is  exceedingly  abundant  throughout  the  upper 
Missouri  country,  extending  down  into  the  settlements,  where  they 
often  do  much  mischief  to  the  farmers. 

7.  Vtdpes  macrourufi,  Baird. — Prairie  Fox. — Upper  Missouri  to 
Plains  of  Columbia,  0.  T. — This  is  much  the  finest  animal  of  the 
genus  in  this  country.  The  skins  are  remarkable  for  the  thickness 
and  beauty  of  their  fur.  The  different  varieties,  as  silver,  cross,  and 
black  fox,  are  well  known  among  the  traders,  and  are  much  valued. 
A  skin  of  the  silver  variety  is  a  great  prize,  often  selling  for  a  hun- 
dred dollars. 

8.  Vidpesveloxj  Aud.  &  Bach. — Kit  Fox;  Swift  Fox. — Plains  west 
of  Missouri  to  the  Cascade  mountains  of  Oregon. — Like  the  prairie  or 
barking  wolf  this  animal  is  fond  of  wandering  down  among  the  settle- 
ments and  committing  his  depredations  upon  the  farmers.  It  is  much 
hunted  by  the  traders ;  but  its  skin  is  not  very  valuable,  averaging 
only  about  twenty-five  cents  per  skin.  It  is  very  abundant  around 
prairie  dog  villages,  and  subsists  to  a  great  extent  upon  the  in- 
habitants. 
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9.  Putoriua  longicanda,  Rich. — Long-tailed  Weasel. — Upper  Mis- 
souri and  Platte.  (Oarlton  House,  H.  B.  T  Rich.) — Not  uncommon 
throughout  the  northwest,  though  seldom  seen  by  the  traveller.  Its 
skin  is  highly  prized  by  the  Indians,  who  use  it  for  making  articles  of 
dress,  tobacco  pouches,  and  for  other  ornamental  purposes. 

10.  LtUra  canadensis,  Sab. — American  Otter. — Northern  parts  of 
the  United  States  to  Florida,  and  west  to  the  Rocky  mountains. — Not 
nncommon  in  the  streams  that  flow  from  the  north  into  the  Missouri. 
I  cannot  ascertain  that  it  has  been  seen  above  the  mouth  of  the  Nio- 
brara river  on  the  Missouri.  The  only  specimen  obtained  by  our 
party  was  taken  in  a  beaver  trap  in  the  Niobrara,  about  eighty  miles 
above  its  mouth.  Otter  skins  are  imported  into  the  country  every 
year  by  the  traders,  and  are  prized  very  highly  by  the  Indians  for 
ornamental  purposes. 

11.  Mephitis  mephitica. — Common  Skunk. — United  States,  east  of 
the  Missouri  plains  and  north  of  Texas. — Very  common  throughout 
the  upper  Missouri  country. 

12.  Taxidea  americana,  Waterh. — Missouri  Badger. — Iowa  and 
Wisconsin  to  the  Pacific  coast,  and  from  Arkansas  to  49  N.  lat.- — (To 
58  N.  lat  ,  Rich.) — This  animal  is  not  rare,  though  not  very  abundant 
on  the  Missouri.  It  seems  to  be  of  very  little  economical  value,  ex- 
cept for  food  to  the  starving  Indian. 

13.  Frocyon  lotor,  Storr. — Common  Raccoon. — Massachusetts  to 
Florida,  and  west  to  Fort  Kearney.  Not  in  southern  Texas  ? — Very 
abundant  in  the  vicinity  of  Council  Bluff<j,  where  the  skin  is  made  a 
considerable  article  of  trade  with  the  Indians.  It  is  not  found  high 
up  on  the  Missouri.  The  highest  point  that  I  have  observed  it  was 
near  the  mouth  of  the  Niobrara  river,  though  I  have  been  informed 
that  they  are  sometimes  seen  in  the  valley  of  White  river. 

14.  Ursus  horibilis,  Ord. — Grizzly  Bear. — Plains  of  upper  Missouri 
to  the  Rocky  mountains,  and  along  their  base,  thence  to  the  coast  of 
California,  (not  of  Oregon  or  Washington  ?) — This  formidable  animal 
is  still  quite  abundant  toward  the  sources  of  the  Missouri.  At  the 
present  time  it  is  very  seldom,  if  ever,  seen  below  Fort  Pierre.  But 
one  skin  was  taken  by  our  party. 

15.  Sciurtis  ludovicianusy  Custis. — Western  Fox  Squirrel. — Missis- 
sippi valley. — Very  abundant  about  Council  Bluffs.  Gradually  be- 
comes rare,  and  ceases  near  the  mouth  of  White  river. 

16.  Sciurus  carolinensis,  Gm. — Gray  Squirrel ;  Black  Squirrel. — 
Eastern  United  States  to  the  Missouri  river. — Two  specimens  of  this 
squirrel  were  taken,  one  near  Fort  Leavenworth,  and  the  other  near 
the  mouth  of  the  Platte.     It  is  seldom,  if  ever,  seen  above  this  point. 

17.  Sciurus  fremontii,  Towns. — Mountain  Gray  Squirrel. — A  speci- 
men obtained  at  Laramie  Peak  is  supposed  to  belong  to  this  species. 

18.  Sciurus  hudsonius,  Pallas. — Red  Squirrel ;  Chickaree  — Labra- 
dor (lat.  66^)  to  Mississippi ;  and  in  the  United  States  from  the  At- 
lantic to  the  Missouri  river. — Several  specimens  supposed  to  be 
identical  with  this  species  were  collected  in  the  Black  Hills,  and  is 
quite  abundant  in  the  oak  woods  of  that  region 

19.  Tamias  quadrivif talus,  Rich.  —  Missouri  Striped  Squirrel. — 
Upper  Missouri  to  Rocky  mountains,  and  west  to  the  Cascade  Range. 
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Along  the  Rocky  mountains  as  far  south  as  Fort  Staunton,  New 
Mexico  Lat.  33°  30'. — Very  common  in  the  **  Bad  Lands"  and  rocky 
portions  of  the  upper  Missouri.  Seldom,  perhaps  never,  seen  below 
Fort  Pierre. 

20.  Spermophihis  frankliniy  Rich. — Gray  Gopher. — Northern  Illi- 
nois and  Wisconsin,  and  to  Minnesota  and  Saskatchewan. — One 
specimen  of  the  above  species  was  taken  near  the  mouth  of  the  Loup 
Fork  of  the  Platte.     Quite  rare. 

2 1 .  SpermophUua  tridecem-lineaiusj  Aud.  &  Bach. — Striped  Gopher ; 
Prairie  Squirrel. — Eastern  Michigan  to  the  plains  of  the  Missouri,  and 
south  to  Red  river,  Arkansas,  and  Fort  Thorn,  N.  M. — Very  abun- 
dant on  all  the  prairies  of  the  northwest. 

22.  SpermophUua  Ihumsendii,  Bachman. — Townsend'sspermophil^ 
Rocky  mountains  to  the  north.  Several  specimens  were  collected  near 
Fort  Laramie. 

23.  Cynomya  ludcmcianua. — Prairie  Dog. — Milk  river  and  upper 
Missouri ;  west  towards  the  Rocky  mountains  ;  south  to  Red  river ; 
southwest  to  the  Upper  Rio  Grande,  and  a  short  distance  into 
Sonora? — Very  abundant  from  the  mouth  of  the  Niobrara  to  the 
mountains ;  found  in  great  numbers  in  the  valley  of  the  Yellow  stone 
and  along  the  Mis8ouri,  above  Fort  Union. 

24.  Arctomya  Jlaviventer,  Bachman. — Yellow-footed  Marmot. — 
Black  Hills,  Neb. — This  animal  is  very  rare,  but  one  specimen  having 
been  secured  on  the  upper  Missouri.  The  skins  of  only  two  indi- 
viduals are  in  the  museum  of  the  Smithsonian  Institution. 

25.  Castor  canadensis,  Kuhl. — American  Beaver. — Throughout  the 
entire  area  of  North  America. — The  history  of  this  animal  is  more 
interesting  than  that  of  any  other  on  the  upper  Missouri.  In  the 
palmy  days  of  the  trapper  the  beaver  became  very  scarce  in  the  west ; 
but  since  the  price  of  their  fur  has  become  so  low  as  to  render  the 
business  of  trapping  them  an  unprofitable  pursuit,  they  have  multi- 
plied to  an  enormous  extent,  so  that  all  the  little  streams  flowing 
from  the  mountains  literally  swarm  with  them.  Their  skins,  how- 
ever, are  still  a  considerable  article  of  trade. 

26.  Gtomys  bursar itis,  Rich. — Pouched  or  Pocket  Gopher. — Mis- 
souri to  Minnesota  and  Nebraka  — Very  abundant  on  the  rich  bot- 
toms around  Council  Bluffs  and  Big  Sioux,  where  they  do  much  mis- 
chief in  the  gardens.  One  specimen  was  taken  near  the  mouth  of  Big 
Sioux,  and  a  second  on  the  Niobrara. 

27.  Thnmomys  rufescens,  Maxim.  —  Fort  Union  Gopher. — Fort 
Pierre  to  Fort  Union,  on  the  Missouri. — This  gopher  seems  to  take 
the  place  of  the  Geomys  bursarius  from  Fort  Pierre  to  the  mountains. 
Two  specimens  were  collected  at  Fort  Union,  and  one  at  Fort  Ran- 
dall, on  the  Missouri. 

28.  Jaculus  hudsonius  — Jumping  Mouse. — Nova  Scotia,  (Labrador, 
Pennant,)  to  southern  Pennsylvania,  and  west  to  the  Pacific  ocean  — 
Very  rare.     Only  two  specimens  were  obtained  near  Fort  Union. 

29.  Ferognathus  Jlavu^,  Baird. — Upper  Missouri,  along  eastern 
slopes  of  Rocky  mountains  to  Sonora  and  Chihuahua ;  and  along  the 
Rio  Grande  to  Matamoras. — Collected  on  the  Loup  Fork  during  the 
summer  of  1857. 
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30.  Dipodomys  ordiiy  Woodhouse  — Kangaroo  Rat. — Platte  river, 
along  the  eastern  slope  of  the  Rocky  mountains,  into  Durango  and 
Coahuila,  Mexico. — A  single  specimen  was  taken  on  the  Niobrara 
river. 

31.  Mu8  mt^cultiSy  Linn. — Common  Mouse. — North  America  gene- 
rally. (Introduced.) — Abundant  at  all  the  fur  trading  posts  on  the 
Missouri.     Mus  rattus  or  common  rat  is  also  introduced 

32.  Hesperomys  sonorienaia,  Leconte. — Upper  Missouri,  and  Rocky 
mountains  to  El  Paso  and  Sonora. — Very  abundant  near  Fort  Union 
and  along  the  Yellowstone.     Twenty- five  specimens  collected. 

33.  Hesperomys  leticogaster. — Missouri  Mouse. — Plains  along  the 
upper  Missouri. — Very  rare ;  but  two  specimens  secured  ;  one  near 
Bijox  Hills,  the  other  on  Vermilion  prairie,  and  are  the  only  speci- 
mens in  the  museum  of  the  Smithsonian  Institution. 

34.  Neotoma  cinerea, — Rocky  Mountain  Rat. — Eastern  slope  of 
northern  Rocky  mountains  and  upper  Missouri. — Not  rare,  but  seldom 
captured ;  usually  found  among  the  dry  trees  on  the  river  bottoms. 
The  only  specimen  secured  was  taken  at  Fort  Sarpy,  near  the  mouth 
of  the  Big  Horn  river,  on  the  Yellowstone. 

35.  Arvicola  Haydeni^  Baird,  (  s.) — Fort  Pierre,  Nebraska. — ^But 
one  specimen  of  this  species  has  ever  been  detected. 

36.  Lepus  campestriSy  Bach. — Prairie  Hare. — Upper  Missouri  and 
Saskatchewan  plains  to  the  Cascade  Range  of  Oregon. — l^his  hare, 
though  not  extremely  abundant,  is  not  uncommon  in  the  northwest, 
from  the  mouth  of  Niobrara  river  to  the  mountains.  Four  specimens 
were  collected  on  the  Yellowstone. 

37.  Lepus  sylvcUicus,  Bach. — Gray  Rabbit. — From  Massachusetts 
throughout  the  United  States,  as  far  as  Indianola,  Texas  ?  and  west 
to  the  Missouri,  as  far  as  Fort  Union,  Nebraska. — Found  all  along 
the  Missouri  river  to  the  mountains,  but  mostly  confined  to  the  wooded 
bottoms  of  the  rivers  and  streams.  Eight  specimens  are  in  the  collec- 
tion of  the  expedition. 

38.  L^us  artemisiaj  Bach. — Sage  Hare. — Regions  west  of  the  Mis- 
souri to  tne  Rocky  mountains,  and  to  the  Cascade  mountains  of  Ore- 
gon, along  the  Columbia  on  the  north,  and  to  the  city  of  Chihuahua 
on  the  south. — Abundant  in  the  Bad  Lands  and  on  the  Sage  plains 
of  the  upper  Missouri  river.  Five  specimens  were  obtained  by  the 
expedition. 

39.  Cervus  canadensis^  Erxl. — American  Elk. — Northern  portions 
of  United  States  to  upper  Missouri,  and  west  to  the  Pacific.  Found 
in  the  AUeghenies  of  Pennsylvania  and  Virginia.  (North  to  67°, 
Rich.) — Most  abundant  in  the  valley  of  the  Yellowstone  and  along 
the  Missouri  river  above  Fort  Union.  Not  rare,  though  less  abundant 
as  low  down  the  Missouri  as  Council  Bluffs.  The  collection  contains 
two  pairs  of  skins,  two  of  skeletons,  with  numerous  separate  skulls, 
and  about  twenty  pairs  of  antlers. 

40.  Cervus  UucuruSy  Douglass. — White-tailed  Deer. — Upper  Mis- 
souri and  Platte  to  the  Columbia  river  and  Washington  Territory. 
Western  Texas  and  New  Mexico  ?— Very  abundant  along  the  river 
bottoms ;  most  common  from  Council  Bluffs  to  Fort  Pierre.  Four 
skins,  with  numerous  separate  skins  and  antlers,  were  obtained. 
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41.  Cervua  macroiia,  Say. — Mule  Deer. — Upper  Missouri  and  Platte 
to  the  Cascade  Range,  (head  of  Des  Chutes  river.)  Oregon  Territory. 
Not  extending  to  the  Pacific.  Headwaters  of  Arkansas. — Much  more 
abundant  on  the  upper  Missouri  than  the  Cervua  Uucurua.  Four 
skins,  two  skeletons,  and  about  thirty  separate  skulls  and  horns, 
were  collected. 

42.  AfUilocapra  americana,  Ord. — Prong-horn  Antelope ;  Cabree. — 
Plains  west  of  Missouri,  from  the  lower  Rio  Grande  to  the  Saskatche- 
wan, and  west  to  the  Cascade  and  coast  range  of  the  Pacific  slope. — 
This  beautiful  and  fleet  animal  is  found  everywhere  on  the  open 
grassy  plains,  from  the  mouth  of  the  Niobrara  river  to  the  mountains. 
Our  collection  contains  eight  skins  entire,  one  skeleton,  and  a  large 
number  of  skulls. 

43.  Ovia  montana^  Cuvier. — Bighorn  ;  Mountain  Sheep. — Broken 
ground  on  the  upper  Missouri  and  Platte.  Rocky  mountains  generally, 
as  far  west,  at  least,  as  Coast  and  Cascade  mountains  of  the  Pacific 
slope. — Very  abundant  in  the  rugged  and  inaccessible  portions  of  the 
upper  Missouri,  especially  the  **  Bad  Lands." 

44.  Boa  americanua^  Gmelin. — American  Buffalo. — Formerly  found 
throughout  nearly  the  whole  of  North  America,  east  of  the  Rocky 
mountains.  Now  confined  to  the  plains  west  of  the  Missouri  and 
along  the  slopes  of  the  Rocky  mountains. 

45.  Vesperiilio  pruinosua^  Say. — All  over  the  United  States  east  of 
the  Rocky  mountains. 

46.  Veaperiilio  noctivdgans,  Leconte. — Common  throughout  the 
country  east  of  the  Rocky  mountains. 

47.  Veaperiilio  novdboracenaia,  Gmelin. 


BIRDS. 

No.  of  ipecimeM. 

1. — Cdthartea aura,  (Linn.)  Illig.  Turkey  Buzzard.     All  of 

North  America,  except  the  Arctic  regions 1 

2. — Falco  (Falco)  anatum,  Bonaparte.  Duck  Hawk.  North 

America,  east  of  the  Rocky  mountains 1 

3. — Falco  (Hypotriorchiajcdumbaritia,  Linn.  Pigeon  Hawk. 
Temperate  North  America,  Mexico,  Central  Amer- 
ica, Northern  South  America 2 

4. — Falco  (Oennaia)  polyagrtia,    Cassin.    Prairie  Falcon. 

Western  North  America 3 

5. — Falco  (Tinnurumlua)  aparveriua,  Linn.  Sparrow  Hawk. 

Entire  continent  of  America 5 

6. — Accipiier  mexicanua,  Swains.  Western  North  America  3 

7. — BiUeo  atoainaoni,  Bonap.  Swainson's  Buzzard.  North- 
ern and  Western  North  America 4 

8. — Bvteo  hairdi%  Hoy.  Baird's  Buzzard.  Northern  and 

Western  North  America 3 
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No.  of  Bpedmens* 
9. — Buteo  (PoecilopfernisJ  borealis,  (Gmelin,)  Vieill.  Red- 
tailed  Hawk.    Eastern  North  America;  fur  countries; 
Cuba,  Jamaica 3 

10. — ArchibtUso/errttginenSj  (Licht.)  Gray.  California  Squir- 
rel Hawk.  Western  North  America 1 

11. — Circus  hudsonius^  (Linn.)  Vieillot.   Marsh  Hawk.     All 

of  North  America  and  Cuba 4 

12. — Bubo  virginianus,  (Gmelin,)  Bon.  Great  Homed  Owl. 
The  whole  of  North  America.  Runs  into  varieties, 
atlanticus  pacificus^  arcticus,  magellamcm 1 

13. — Otttstmlsoniamts,  Lesson.  Long-Eared  Owl.  The  whole 

of  temperate  North  America • 3 

14. — Brachyotm  cdsmnii,   Brewer.  Short-Eared  Owl.  The 

whole  of  temperate  North  America;  Greenland;  Cuba  2 

15. — Syrnium  nebuhsnm^   (Forster,)  Gray.     Barred   Owl. 

Eastern  North  America;  Fort  Tejon,   Cal. 1 

16. — Athene  hypngaea,  Bonap.  Burrowing  Owl:  From  Mis- 
sissippi river  to  the  Rocky  mountains 7 

17. — Conurus  caroUnemts,  (Linn.)  Kuhl.  Parakeet.  South- 
ern and  southwestern  States,  as  far  west  as  the  Mis- 
souri           12 

18. — Coccygus  americamis^    (Linn,)  Bonap.     Yellow-billed 

Cuckoo.  Eastern  United  States  to  the  Missouri  plains  6 

19. — Coccygus  erythrophthcdmus,  (Wils.)  Bon.     Black-billed 

Cuckoo.  United  States  to  the  Missouri  plains 6 

20.  — Pious  (  TrichopicicsJ  viUosus^  Linn.  Hairy  Woodpecker. 
Northern  and  western  regions;  var.  major,  medius, 
minor 6 

21. — Picus  (Trichopicus)  puhescens,  Linn.  Downy  Wood- 
pecker. Eastern  United  States,  towards  the  eastern 
slope  of  the  Rocky  mountains 3 

22. — Picoides  dorscdis,  Baird.  Striped  three-toed  Wood- 
pecker. Laramie  peak,  Rocky  mountains 1 

23. — Sphyrapicus  varius,  (Linn.)  Baird.  Yellow-bellied 
Woodpecker.  Atlantic  ocean  to  the  eastern  slopes  of 
Rocky  mountains,  Greenland 8 

24. — Sphyrapicus  thyroidens,  (Cass.)  Baird.  Brown-headed 
Woodpecker.  Cascade  and  coast  range  of  California 
and  Oregon 1 

25. — Centurus  carolinvs,  (Linn.)  Bon.  Red-bellied  Wood- 
pecker. North  America,  from  Atlantic  coast  to  the 
eastern  slope  of  the  Rocky  mountains 3 

26. — Melanerpes  erythrocephalus,  (Linn.)  Sw.  Red-headed 
Woodpecker.  North  America,  from  the  Atlantic  to 
the  eastern  slope  of  the  Rocky  mountains 9 

27. — Mdanerpes  torquatus^  (Wils.)  Bonap.  Lewis'  Wood- 
pecker.  Western  America,  from  Black  Hills  to  Pacific  6 
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No.  of  specimens. 

28. — Colaptes  aurains,  (Linn.)  Sw.  Flicker.  Eastern  North 
America  to  the  eastern  slopes  of  the  Rocky  mountains; 
Greenland 8 

29. — Cdaptes  mexicanus^  Swain.  Red-shafted  Flicker.  West- 
ern North  America,  from  the  Black  Hills  to  Pacific-  •  21 

29*. — Colaptes  hybrid^is,  Baird.  Cross  between  two  preced- 
ing. Upper  Missouri 

30. — Ckeatura  pdasgia,  Stephens.  Chimney  Swallow.  East- 
ern United  States  to  the  slopes  of  the  Rocky  moun- 
tains; Bijox  Hills,  0.  T. 1 

31. — Antrostomus  nuttcJli,  (Aud.)  Cassin.  NuttalFs  Whip- 
poor-will.  High  Central  Plains  to  the  Pacific  coast-  •  2 

82. — Chordeilea popetue^  (Vieill.)  Baird.  Night  Hawk.  North 

America  generally 5 

33. — Ceryle  (Megaceryle)  alcyon,  (Linn.)  Boie.  Belted  King- 
fisher. Entire  continent  of  North  America. 2 

34. — Tyrannus  cardinensis^  (Linn.)  Baird.  King  Bird.  East- 
ern North  America  to  Rocky  mountains 9 

35. — Tyrannus  verticaliSj  Say.  Arkansas  Flycatcher.  West- 
ern North  America,  from  the  High  Central  Plains  to 
the  Pacific -•  •  •  •  19 

36. — Sayornis  fuscus^  (Gm.)  Baird.   Pewee.    Eastern  North 

America 1 

37. — Sayomis  sayus,  (Bon.)  Baird.  Say's  Flycatcher.  Up- 
per Missouri  river  and  Central  HighTlains  westward 
to  the  Pacific  and  south  to  Mexico 5 

38. — Contoptis  richardsanii,  (Sw.)  Baird.  Short-legged  Pe- 
wee. High  Central  Dry  Plains  to  the  Pacific;  Rio 
Grande  valley  southward  to  Mexico;  Labrador 2 

39. — Empidonax  minimtts,  Baird.  Least  Flycatcher.  East- 
ern United  States  to  Fort  Bridger 6 

40. — Tnrdus   (Turdus)  mustdinus^    Gm.     Wood  Thrush. 

Eastern  United  States  to  Missouri 1 

41. — Turdus  (Turdm)  fuscescens,  Stephens.  Wilson's 
Thrush.  Eastern  North  America  to  the  Missouri; 
north  to  fur  countries • 1 

42. — Turdus  (Turdus)  swainsanii,  Cab.  Olive-backed 
Thrush.  Eastern  North  America  to  Fort  Bridger; 
south  to  Mexico  and  Peru;  north  to  Greenland;  acci- 
dental in  Europe  and  Siberia 3 

43.    Turdus  (Turdus)  cdioiae^  Baird.  Gray-cheeked  Thrush. 

Mississippi  region  to  the  Missouri 4 

44. — Turdus  (Planesticus)  mtgratorius,  Linn.  Robin.  Con- 
tinent of  North  America  to  Mexico 3 

45. — Sialia  sialis,  (Linn.)  Baird.  Blue  Bird.  Eastern  North 

America  to  west  of  Missouri  river;  Fort  Laramie 9 

46.  Sialia  arctica,  Sw.  Rocky  Mountain  Blue  Bird.  Upper 
Missouri  to  Rocky  mountains  range,  and  south  to 
Mexico;  rare  on  the  coast  of  California 9 
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47. — Begulvs  calendula^  (Linn.)Licht.  Ruby-crowned  Wren. 

United  States,  from  Atlantic  to  Pacific 4 

48. — Anthua.  ludovidanus,    (Gm.)   Licht.  .  Tit-lark.    North 

America  generally;  Greenland;  accidental  in  Europe  1 

49. — MniotiUa  varia,  (Linn.)  Vieill.  Black  and  White 
Creeper.  Eastern  North  America  to  Missouri  river; 
south  to  Guatemala.  Var.  longirostris,  Baird.  Flo- 
rida  •  •  • : • •  •  6 

50. — Parula  amerioana,  (Linn.)  Bonap.  Blue  yellow-backed 
Warbler.  Eastern  North  America  to  Missouri  river; 
south  to  Guatemala-  •  • 1 

51. — Oeothlypis  trtchas,  (Linn.)  Cab.  Maryland  Yellow- 
throat.  North  America,  from  Atlantic  to  Pacific  •  •  •  •  7 

52. — Ideria  longicavda,  Lawr.  .  Long-tailed  Chat.  High 
Central  Plains  of  United  States  to  the  Pacific;  south 
into  Mexico • 12 

53. — Hdminthophaga  celcUa.  (Say,)  Baird.  Orange-crowned 
Warbler.  Mississippi  river  to  the  Pacific;  south  to 
northern  Mexico •  • 2 

54. — Seiurua    aurocapiUvs,    (Linn.)    Sw.    Golden-crowned 

Thrush.  Eastern  North  America  to  the  Missouri  •  •  •  •  8 

55. — Seiurus  noveboraoensis,  (Gm.)  Nutt.  Water  Thrush. 
Eastern  United  States  to  the  Missouri,  and  south  to 
Guatemala,  perhaps  to  Brazil .  •  •  •  • 2 

56. — Dendroica  coronata,  (Linn.)  Gray.  Yellow  Rump. 
Eastern  North  America  to  the  Missouri  plains;  strag- 
glers seen  on  Puget's  Sound • 5 

57. — Dendroica  atidHmii,  (Towns.)  Baird.  Audubon's 
Warbler.  Pacific  coast  of  United  States  to  Rocky 
mountains;  south  to  Mexico. 1 

58. — Dendroica  pennsylvanuxif  (Linn.,  Baird.  Chestnut- 
sided  Warbler.  Eastern  United  States  to  the  Mis- 
souri   • • 1 

59. — Dendroica  striata,  (Forster.)  Baird.  Black  Poll  War- 
bler. Eastern  North  America  to  the  Missouri  high 
plains;  Cuba;  Greenland  • 7 

60. — Dendroica  aestiva,  (Gm.)  Baird.  Yellow  Warbler. 
United  States,  from  Atlantic  to  Pacific;  south  to 
Guatemala  and  West  Indies 15 

61. — Dendroica  macvlosa^  (Gm.)  Baird.  Black  and  Yellow 
Warbler.  Eastern  United  States  to  the  Missouri; 
south  to  Guatemala 1 

62. — Setophaga  rtUidUa,    (Linn.)     Sw.   Redstart.    Eastern 

United  States  to  Fort  Bridger;  West  Indies  in  winter  7 

63. — Pyranga  Indoviciaruiy  (Wils.)  Bon.  Louisiana  Tanager. 

From  the  Black  Hills  to  the  Pacific;  south  to  Mexico.  2 

64. — Hirundo  horreorum.    Barton.    Barn  Swallow.    North 

America,  from  Atlantic  to  Pacific 3 
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65. — Hirundo  luni/rons,  Say.  Cliflf  Swallow.  North  Amer- 
ica, from  Atlantic  to  Pacific •  •  •  4 

66. — Cotyle  riparta,    (Linn.)    Boie.    Bank  Swallow.    North 

America   generally • \  2 

67. — Progne purpurea^  (Linn.)  Boie.  Purple  Martin.  North 

America   generally 13 

68. — Ampdis cedrorum,  (Vieill.)  Baird.   Cedar  Bird.  North 

America  generally;  south  to  Guatemala •  •  •  •  2 

69. — Myiadestes  totvnsendii,  (Aud.)  Cab.  Townsend's  Fly- 
catcher. United  States,  from  Rocky  mountains  and 
Black  Hills  to  the  Pacific;  south  to  the  borders  of 
Mexico 1 

70. — CoUyrio  borealis,  (Bon.)  Baird.  Great  Northern  Shrike. 
Northern  regions,  from  Atlantic  to  Pacific;  in  winter 
south,  through  most  of  the  United  States 1 

71. — CdHyrio  eoccvSitoroides^  (Sw.)  Baird.  .White-rumped 
Shrike.  Missouri  plains  and  fur  countries  to  Pacific 
coast;  eastward  into  Wisconsin,  Illinois,  and  Michi- 
gan (?) 6 

72. — Fireo  gUvtis,  (Vieill.)  Bon.  Warbling  Flycatcher. 
Atlantic  to  Pacific  coast  of  United  States;  var. 
swainsonii;  Columbia  river 6 

73. — Vireo  (Lanivireo)  soUtarius,  (Wils.)  Vieill.  Blue- 
headed  Flycatcher.  United  States,  from  Atlantic  to 
the  Pacific 2 

74. — Mimvs  cardinenaisy  (Linn.)  Gray.   Cat  Bird,    Eastern 

United  States  to  Fort  Bridger 3 

75. — Oreoecoptes  montanuSy  (Towns.)  Baird.  Mountain 
Mocking  Bird.  Rocky  mountains,  from  Fort  Bridger 
south  to  Mexico;  along  valley  of  Gila  and  Colorado; 
San  Diego,  California • 1 

76. — Harporhynchtts  rttftis,  (Linn.)  Cab.  Brown  Thrush. 
Eastern  North  America  to  Missouri  river,  and  per- 
haps to  High  Central  Plains,  unless  replaced  by  a 
long-tailed  variety,   (H.  Longicanda.) .  •  • 6 

77. — Scdpinctes  dbaoletusy  (Say.)  Cab.  Rock  Wren.  High 
Central  Plains,  through  the  Rocky  mountains  to  the 
Cascade  range,  (but  not  on  the  Pacific  coast  ?)  Fort 
Tejon 6 

78. — Cidothorita  ( TelmatodytesJ  pcdustris^  (Wils.)  Cab. 
Long-billed  Marsh  Wren.  North  America,  from  At- 
lantic to  Pacific;  north  to  Greenland 2 

79. — Cistothorvs  (Cistothorm)  steUaris,  (Licht.)  Cab.  Short- 
billed  Marsh  Wren.  Eastern  United  States  to  the 
Loup  Fork  of  Platte 1 

80. — Troglodytes  aedon,  Vieill.  House  Wren.  Eastern 
United  States  to  the  Missouri,  or  to  the  High  Central 
Plains 1 
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81. — Troglodytes  parkmanniy  Aud.  Parkman's  Wren.  West- 
ern America,  from  the  High  Central  Plains  and 
upper  Missouri  to  the  Pacific 13 

82. — Sitta  canadensis^  Linn.  Red-bellied  Nuthatch.  North 
America  to  the  Rocky  mountains,  probably  also  to 
the  Pacific 3 

83. — PoUoptUa  caeruka,  (Linn.)  Sclat.  Blue-Gray  Fly- 
catcher. United  States,  from  Atlantic  to  Missouri, 
and  on  the  southern  border  from  the  Gulf  of  Mexico 
to  the  Coast  mountains  of  California^  south  to  Guate- 
mala    1 

84. — Lophophanes  bicdor,  (Linn.)  Bon.  Tufted  Titmouse. 
Eastern  North  America  to  the  Missouri  river,  or  else 
replaced  there  by  a  L,  missurieims 1 

85. — Pants  septenfrionalis,  Harris.  Long-tailed  Chickadee. 
Missouri  river  to  the  Rocky  mountains,  or  else  re- 
placed there  by  P.  albescens 4 

86. — EremopMla  cornuta,  (Wils,)  Boie.  Sky  Lark.  Every- 
where on  the  prairies  and  desert  plains  of  North 
America;  Atlantic  States  in  winter.  A  smaller  va- 
•    riety  on  the  western  plains 12 

87. — Carpodacus  purpureus,  (Gm.)  Gray.  Purple  Finch. 
North  America,  from  Atlantic  to  the  High  Central 
Plains 1 

88. — Chrysomitris  tristis,  (hiim,)  Bon.  Yellow  Bird.    North 

America    generally 5 

89. — Chrysomitris  pimis,  (Wils.)  Bon.     Pine  Finch.     North 

America,  from  Atlantic  to  Pacific 2 

90. — Curvirostra  amencana^  Wils.  Red  Crossbill.  North 
America  generally,  coming  southward  in  winter. 
Resident  in  the  mountains  of  Pennsylvania.  Per- 
haps var.  mexicana  in  Rocky  mountains  •  •  - 2 

91. — Curmrostra  leiicoptera,  (Gm.)  Wils.  White-winged 
Crossbill.  Northern  parts  of  North  America  gen- 
erally    2 

92. — Plectrophanes  (Cerdrophanes)  ornatus^  Towns.  Chest- 
nut-collared Bunting.     Plains  of  the  upper  Missouri  •  •  5 

93. — PUctroplmnes  (Gentrophanes)  ineianormiSj  Baird.  East- 
ern slope  of  the  Rocky  mountains;  Mexico,  on  the 
table-lands 3 

94. — Plectrophanes  (Bhynchopkanes)  majccownii,  Lawr.  East- 
ern slopes  of  Rocky  mountains  ;  from  Fort  Thorn, 
N.  M.,  as  far  east  as  the  Black  Hills,  north  of  the 
Platte 3 

95. — Passerculus  savanna^  (Wils.)  Bon.    Savannah  Sparrow. 

Eastern  North  America  to  the  Missouri  plains 5 

9G. — Pooecetes graniineiis,  (Gm.)  Baird.  Grass  Finch.  Uni- 
ted States,  from  the  Atlantic  to  the  Pacific;  or  else 
one  species  to  the  High  Central  Plains,  and  another 
from  this  to  the  Pacific. .......  10 
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97. — Cotiirnicultis  passerinus,  (Wils.)  Bon.  Yellow-winged 
Sparrow.  Eastern  United  States  to  the  High  Cen- 
tral Plains  (Loup  Fork);  also  along  the  valley  of 

Gila  and  Colorado 12 

98. — Coturniculus  henslotm,  (Aud.)  Bon.  Henslow's  Bunt- 
ing. Eastern  United  States  as  far  north  as  Wash- 
ington; westward  to  the  Loup  Fork  of  Platte  •  •  •  •  1 
99. — Chondestea  grammojca^  (Say.)  Bon.  Lark  Finch.  From 
Wisconsin  and  the  prairies  of  Michigan  to  Pacific 
coast;  south  to  Texas  and  Mexico  on  the  plains-  •  •          19 

100. — Zanofrichialeucopkrys,  (Forster,)  Sw.  White-crowned 
Sparrow.  United  States,  from  Atlantic  to  the  Rocky 
mountains,  where  they  become  mixed  up  with  Z, 
gambdii;  Greenland 3 

101. — Zonoirichia  gamhelii,  (Nutt.)  Gambel.  Rocky  moun- 
tains to  the  Pacific  coast;  Fort  Bridger 2 

102. — Zonotrichia  qtterttla,    (Nutt.)  Qamb.     Harris'   Finch. 

Missouri  river,  above  Fort  Leavenworth 2 

103. — Zonotrichia  cdbicoUiSy    (Gm.)     Bon.     White-throated 

Sparrow.     Eastern  United  States  to  the  Missouri         13 

104. — Junco  oregonus,  (Towns,)  Sclat.  Oregon  Snow  Bird. 
Pacific  coast  of  the  United  States  to  the  eastern 
side  of  the  Rocky  mountains;  stragglers  as  far  east 
as  Fort  Leavenworth  in  winter,  and  Great  Bend  of 
Missouri 2 

105. — Junco  caniceps,  (Woodh.)  Baird.  Rocky  mountains, 
from  Black  Hills  to  Fort  Bridger  and  San  Francisco; 
mountains  of  New  Mexico 2 

106. — Junco  hyemalis,  (Linn.)  Sclat.  Snow  Bird.  Eastern 
United  States  to  the  Missouri,  and  as  far  west  as 
Black  Hills 3 

107. — Spizella  monticola,  (Gm.)  Baird.  Tree  Sparrow.  East- 
ern North  America  to  the  Missouri ;  also  on  Pole 
creek  and  Little  Colorado  river,  New  Mexico  •  •  •  •  2 

108. — Spizella pusiUa^  (Wils.)  Bon.  Field  Sparrow.    Eastern 

North  America  to  the  Missouri  river •• 5 

109. — Spizella  socialis,     (Wils.)    Bon.      Chipping  Sparrow. 

North  America,  from  Atlantic  to  Pacific 2 

110. — Spizella  pallida,  (Sw.)  Bon.  Clay-colored  Bunting. 
Upper  Missouri  river  and  High  Central  Plains  to 
the  Saskatchewan  country 5 

111. — Mdospiza  (MdospizaJ  mdodia,  (Wils.)  Baird.  Song 
Sparrow.  Eastern  United  States  to  the  High  Cen- 
tral Plains 2 

1 12.  — Mdospiza  (Hdospiza)  lincolnii,  (Aud. )  Baird.  Lincoln' s 

Finch.    United  States,  from  Atlantic  to  Pacific,  and 
south  through  Mexico  to  Guatemala 9 

113.  — Mdospiza  (Hdospiza)  palmtris,  (Wils. )  Baird.    Swamp 

Sparrow.    Eastern  United  States,  from  the  Atlantic 

to  the  Missouri 1 
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114. — Ccdamospiza  bicdor,  (Towns.)  Bon.  Lark  Bunting. 
High  Central  Plains  to  the  Rocky  mountains;  south- 
westerly to  valley  of  Mimbres  and  Sonora 5 

115. — Empiza  americana,  (Gm.)  Bon.  Black-throated  Bunt- 
ing. United  States,  from  the  Atlantic  to  the  bor- 
der of  the  High  Central  Plains 17 

116 — .tdr(wa(0(miaphea)  ItuioviciaTia^  (Linn.)  Sw.  Rose- 
breasted  Grosbeak.  .  Eastern  United  States  to  the 
Missouri  plains;  south  to  Guatemala 4 

1 17. — Guiraca  (OoniapheaJ  Tridanocephcday  Sw.  Black-headed 
Grosbeak.  High  Central  Plains,  from  Yellowstone 
to  the  Pacific;  table  lands  of  Mexico •  5 

118. — Ouiraca  caervleay  (Linn.)  Sw.  Blue  Grosbeak.  More 
southern  United  States,  from  Atlantic  to  Pacific; 
south  to  Mexico 3 

119. — Cyanospiza amoena,  (Say,)  Baird.    Lazuli  Finch.    High 

Central  Plains  to  the  Pacific 6 

120. — Cardinalis  virginianus,  Bonaparte.  Red  Bird.  More 
southern  portions  of  the  United  States  to  the  Mis- 
souri ;  probably  along  valley  of  Rio  Grande  to  Rocky 
mountains 1 

121.  — Pipilo  erythropMhcdmvs,  (Linn. )  Vieill.  Ground  Robin. 

Eastern  United  States  to  the  Missouri  river 9 

122. — Pipilo  arctictis^  Sw.     High  Central  Plains  of  upper 

Missouri,  Yellowstone  and  Platte;  Port  Bridger-  •  •         15 

123. — Pipilo  cfdorurtis,  (Towns,)  Baird.  Blanding's  Finch. 
Valley  of  Rio  Grande  and  Gila.  Rocky  mountains 
north  to  the  South  Pass;  south  to  Mexico  •  •  • 3 

124. — Ddichonyx  oryzivorvs,  (Linn.)  Sw.  Boblink.    Eastern 

United  States  to  Fort  Bridger,  Utah 3 

125. — Molothrus  pecoria^  (Gm,)  Sw.  Cow  Bird.  United  States, 

from  the  Atlantic  to  California;  Fort  Bridger. ...  .7 

126. — Agdaius phoeniceua^  (Linn.)  Vieill.    Swamp  Blackbird. 

United  States,  from  Atlantic  to  Pacific ..........  9 

1 27.  — XarUhocephaliis  iderooephalus^  (Bon. )  Baird.  Yellow- 
headed  blackbird.  Western  America,  from  Texas, 
Illinois,  Wisconsin,  and  North  Red  river  to  Cali- 
fornia; south  into  Mexico;  Greenland 2 

128. — SttirneUa  magna^  (Linn.)  Sw.  Meadow  Lark.  Eastern 
United  States  to  the  High  Central  Plains;  south  to 
Mexico;   Cuba  ? 3 

129. — SturneUa  neglecta,  Aud.  Western  Lark.  Western 
America,  from  High  Central  Plains  to  the  Pacific; 
east  to  Pembina,  and  perhaps  to  Wisconsin 22 

130. — Icterus  spurius,  (Lmn.)  Bon.  Orchard  Oriole.  United 
States,  from  the  Atlantic  to  the  High  Central 
Plains;  probably  throughout  Texas;  south  to  Gua- 
temala    12 
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131. — Icterus  baUimore,  (Linn.)    Daudin.    Baltimore  Oriole. 
Prom  Atlantic  coast  to  the  High  Central  Plains, 

and  in  their  borders;  south  to  Guatemala 9 

132. — Idertis  buUockii,  (Sw.)  Bon.  Bullock's  Oriole.  High 
Central  Plains  to  the  Pacific;  rare  on  upper  Mis- 
souri; south  into  Mexico  ••••  • 1 

133. — Scdecopha^us  ferrugineua^  (Gm.)  Sw.  Rusty  Blackbird. 

From  Atlantic  coast  to  the  Missouri 1 

134. — Scolecophagus  cyanocephalus^  (Wagl.)  Cab.  Brewer's 
Blackbird.    High  Central   Plains   to   the   Pacific; 

south  to  Mexico;  Pembina,  Minnesota 5 

135. — Quiacalus  versicolor^  (Linn.)    Vieill.    Crow  Blackbird. 

Atlantic  to  High  Central  Plains;  Fort  Bridger-  •  •  7 
136. — Corvus  camivorus^Boxiram.  American  Raven.  Entire 
continent  of  North  America;  rare  east  of  the  Mis- 
sissippi            4 

137. — Corvus  americanus,  Aud."  Common  Crow.  North 
America  to  the  Missouri  region;  also  on  the  coast 
of  California?     (Not  found  on   the  High  Central 

Plains?) 5 

138. — Pieicorvtts  coiumbiantis,  (Wils.)  Bon.  Clark's  Crow. 
From   Rocky  mountains  to  Pacific;  east  to   Fort 

Kearney 6 

139. — Pica  hndsonica,  (Sabine.)  Bon.  Magpie.  Arctic  re- 
gions of  North  America;  the  United  States,  from 
the   High   Central   Plains   to    the    Pacific,  north 

of  California  .••.. 15 

140. — Cyanura  macrohphus,  Baird.  Long-crested  Jay.  Cen- 
tral line  of  Rocky  mountains  to  the  table  lands  of 

Mexico 2 

141. — Perisoreus  canadensis^  (Linn.)  Bon.  Canada  Jay. 
Northern  America  into  the  northern  parts  of  the 
United   States,   from  Atlantic  to  Pacific;  further 

south  in  Rocky  mountains  • 9 

142. — Edopistes  migratoria,     (Linn.)     Sw.     Wild    Pigeon. 

North  America  to  High  Central  Plains 3 

143. — Zenaidura  cardinensis,  (Linn.)  Bon.'  Common  Dove. 
Throughout  United  States,  from  Atlantic  to  Pa- 
cific; Cuba 1 

144. — Tetrao  obscurus,  Say.  Dusky  Grouse.  Black  Hills  of 
Nebraska  to    Cascade   mountains   of  Oregon  and 

Washington 6 

145. — Centrocercus  urophasiantis,  (Bon.)    Sw.     Cock  of  the 

Plains.     Sage  plains  of  the  northwest 4 

146. — Pedioecetes  phastaneUtiSj  (Linn.)  Baird.  Sharp-tailed 
Grouse.  Northern  prairies  and  plains,  from  Wis- 
consin to  Cascades  of  Oregon  and  Washington  •  •  •  5 
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147. — Ciipidonia  cupido^  (Linn.)  Baird.  Prairie  Hen.  West- 
ern prairies  and  plains,  within  the  limits  of  the 
United  States,  east  of  the  Rocky  Mountains;  south- 
east to  Calcasieu,  Louisiana;  east  to  Pocono  moun- 
tains; Pennsylvania,  Long  Island,  and  eastern 
coast * 3 

148. — Ortyx  virginianits,   (Linn.)    Bon.    Partridge;   Quail. 

Eastern  United  States  to  the  High  Central  Plains  •  1 

149. — Grm  americanus^   (Linn.)    Ord.     Whooping    Crane. 

Florida  and  Texas;  stragglers  in  Mississippi  valley  1 

150. — Ardea  herodias,  Linn.  Great  Blue  Heron.  Through- 
out the  entire  territory  of  the  United  States; 
West  Indies 1 

151. — Botauma  lentiginosics,  Steph.  Bittern.  Entire  con- 
tinent of  North  America 2 

152. — Chanadrius  vociferm^  (Linn.)  Cassin.  Killdeer.  North 
America  to  the  Arctic  regions;  Mexico;  South 
America 5 

153. — Aegicdiiis  (Oxychiis)  vociferns^  (Linn.)  Cassin.  Kill- 
deer.  North  America  to  the  Arctic  regions ;  Mexico ; 
South  America 4 

1 54.  — Aegialitis  ( Oxyechus)  montanvs,  (Towns. )  Cassin. 
Mountain  Plover.  Western  North  America;  Fort 
Bridger  and  Fort  Tejon 5 

155. — Aegialitis  (AegialevsJ  indodils^  (Ord.)  Cab.  Piping 
Plover.  Eastern  coast  of  North  America;  Ne- 
braska; Louisiana 5 

156. — Becurvirostra  americana,  Gm.   American  Avoset.    All 

of  temperate  North  America;  Florida 2 

157. — Phcdaropus  mlsonii,  Sab.  Wilson's  Phalarope.  En- 
tire temperate  regions  of  North  America;  New 
Mexico ^ 

158. — Pkilohela  minor,  (Gm.)    Gray.    American  Woodcock. 

Eastern  North  America 1 

159. — GaUinago  toUsonii,  (Temm.)  Bon.  English  Snipe.  En- 
tire temperate  regions  of  North  America;  Cali- 
fornia    .4 

160. — Tringa  (Actodromas)  tvHsonii,  Nuttall.  Least  Sand- 
piper.    Entire  temperate  North  America 1 

161. — Tringa   (Actodromas)   hanapartii,    Schlegel.       North 

America,  east  of  the  Rocky  mountains 2 

162. — Ereunetes  petrificatm,  111.  Semipalraated  Sandpiper. 
Entire  temperate  regions  of  North  America;  South 
America;  varying  much  in  size 4 

163. — Gambetta  mdandeuca^  (Gm.)  Bon.  Tell-tale.  Stone 
Snipe.  Entire  temperate  regions  of  North  Amer- 
ica.    Mexico 2 
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164. — RhyacophUm  sditarim^  (Wils.)  Bon.  Solitary  Sand- 
piper. Entire  temperate  regions  of  North  Amer- 
ica.     Mexico ^  •  • 

165. — Tringoides  maculariua,  (Linn.)  Gray.  Spotted  Sand- 
piper. Entire  temperate  North  America;  Oregon. 
Accidental  in  Europe 

166. — Actiturua  bartramivs^  (Wils.)  Bon.  Field  Plover. 
Eastern  North  America;  South  America.     Europe  • 

167. — lAmosa  fedoa,  (Linn.)  Ord.  Entire  temperate  regions 
of  North  America.     South  America 

168. — Numenius  (Phaeopus)  borecdis,  (Forst.)  Latham.  Es- 
quimaux Curlew.  Eastern  and  northern  North 
America • 

169« — Porzana  (Porzana)  cardina,  Vieill.  Common  Rail. 
Entire  temperate  regions  of  North  America 

170. — Ftdica  americanaj  Gmelin.  Coot.  Entire  temperate 
regions  of  North  America • •  •  •  • 

171. — Cygnus  buccinator,  Kich.  Trumpeter  Swan.  West- 
em  America,  from  the  Mississippi  valley  to  the 
Pacific 

172. — Bemida  ( LeiicMepharon)  canadenHis,  (Linn.)  Boie. 
Canada  Goose.  Whole  of  North  America.  Acci- 
dental in  Europe 

173. — Anas  boschas,  Linn.  Mallard.  Entire  continent  of 
North  America  and  greater  part  of  Old  World 

174. — Dq/Ua  acuta,  (Linn.)  Jenyns.  Sprig-tail;  Pin-tail. 
Whole  of  North  America  and  Europe 

175. — Neition  crecca,  (Linn.)  Kaup.  English  Teal.  Europe; 
accidental  on  the  eastern  coast  of  the  United  States, 

176. — Querquedula  diacors,  (Linn.)  Steph.  Blue-winged 
Teel.  Eastern  North  America  to  Rocky  mountains. 
Not  yet  found  on  the  Pacific  coast,  nor  in  Europe  • 

177. — Apaivla  dypeata,  (Linn.)  Boie.  Shoveller.  Conti- 
nent of  North  America;  abundant  in  Europe 

178. — Mareca  america/na,  (Gm.)  Stephens.  Baldpate;  Amer- 
ican Widgeon.  Continent  of  North  America;  acci- 
dental in  Europe 

179. — Aix  sponaa,  (Linn.)  Boie.  Summer  Duek.  Continent 
of  North  America 

ISO.— Ihismaturarubida,  (Wih.)  Bon.  Ruddy  Duck.  Whole 
of  North  America;  abundant  throughout  the  inte- 
rior   

181. — Mergus  americanus,  Cass.  Sheldrake.  Whole  of 
North   America 

182. — Lophodytes  cucuUatus,  (Linn.)  Reich.  Hooded  Mer- 
ganser.    Whole  of  North  America 

183. — Lams  ddawarensis,  Ord.  The  Ring-billed  Gull. 
Arctic  America;  Tex^  to  Labrador;  western  rivers; 

northwest  coast • 

Vol.  ii-^-46 


722  '  .  REPORT   OF  THE 


184. — Sterna  frencUa,  Gambel.  The  Least  Tern.  Texas  to 
Labrador;  western  rivers 

185. — Hydrochdidon  pltimbea,  (Wils.)  The  Short-tailed 
Tern.  Texas  to  the  New  England  States:  Missis- 
sippi rivers  and  tributaries;  fur  countries 

186. — Podiceps  colifornicus,  Heermann.  California  Grebe. 
Western  North  America 


FISHES. 

A  series  of  the  principal  fishes  inhabiting  the  Missouri  and  its  tribu- 
taries, were  collected  and  preserved  in  alcohol,  and  are  now  deposited 
in  the  museum  of  the  Smithsonian  Institution.  A  portion  are  still 
undescribed,  and  of  those  already  determined,  Dr.  Girad  has  very 
kindly  furnished  me  the  following  list: 

1.  Stizoatedionhorem^  Grd.     Fort  Union,  Mo. 

2.  Gasterosteus  inconsfaiis,  Kirtl.     Yellowstone  river. 

3.  AmUodon  grunniena,  Rafin.     Milk  river. 

4.  Pimdodus  olivacem,  Grd.     Yellowstone  river. 

5.  Noturusjlavus^  Rafin.     Yellowstone  river. 

6.  Carpiodes  datncdis^  Grd.  .  Fort  Pierre. 

7.  PtychosUmius  Haydeiii^  Grd.     Yellowstone  river. 

8.  Acomu8  cfriseua^  Grd.     Platte  river. 

9.  Acomus  Idctarim,  Grd.     Milk  river. 

10.  Catostomns  SucJdii,  Grd.     Milk  river. 

11.  Pimephales/asciatus,  Grd.     Milk  river. 

12.  Hybogiiathus  argyritis,  Grd.     Milk  river. 

13.  Hybognathns  Evansi,  Grd.     Fort  Pierre. 

14.  Argyrem  dulcis^  Grd.     Sweetwater. 

15.  Pogonichthys  communis,  Grd.     Milk  river. 

16.  Gobio  gdidus,  Grd.     Milk  river. 

n.   LeucQSomns  dissimilis^  Grd.     Milk  river. 

18.  Leucosomus  mact^ocephalus,  Grd.     Fort  Pierre. 

19.  Nocornis  ndrrascemis^  Grd.     Sweet  water, 
20i  Semotilm  spccioms,  Grd.    Platte  river.. 

21.  Plargyrus  bowmani,  Grd.     Sweetwater. 

22.  HyodontergmiSy  Losxl.    Fort  Sarpy,  Yellowstone. 

23.  Scaphirhynchiis  platyrhyncJu{8,  Bsiird.     Upper  Mo. 

24.  PolyodonfoUnmy  Lacep.     Fort  Pierre. 


REPTILES., 


A  large  collection  of  reptiles  was  m^ide  from  all  par.t^.of  the  upper 
Missouri,  and  it  is  prGbable-  that  the  following  list  r\?presents  quite 
fuUy^  that  portiou  of  .tj^e  Nebrajika  fauna.. .  .Tlie  species  have  been 
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identified  by  Professor  Baird  and  Mr.  R.  Kennicott,  and  the  speci- 
mens are  deposited  in  the  museum  of  the  Smithsonian  Institution. 

1.  Trionyx.    Yellow-stone  river. 

2.  Ernys  degans.    Yellow-stone  river. 

3.  Emya.    Mouth  Powder  river. 

4.  Cistado.    Mouth  Powder  river. 

5.  Orotalus  con/lnentus^  Say.     Yellow-stone  river. 

6.  Crotalophorus  tergemimts^  Holb.     Yellow-stone  river. 

7.  Enfainia  sirtalis,  var.  2)arieialis^  B.  &  G.    Loup  Fork. 

8.  Entainia.     Sand  Hills. 

9.  Nerodia  mjpedon,  B.  &  G.     Yellow-stone  river. 

10.  Heterodon  nasicus,  B.  &  G.     Sand  Hills  of  Loup  Fork. 

11.  Fituophis  sayi^  B.  &  G.     Sand  Hills  of  Loup  Fork. 

12.  Amphibolus  sayi.     Fort  Benton,  on  Missouri  river. 

13.  Bascanionjlaviventris.     Head  of  Loup  Fork. 

14.  Chlorosorna  vernalls.    Yellow-stone  river. 

15.  Scdophorns  cmisobrinus, 

16.  Scelophorits  gracwsm. 
n.  HolbrooJcia  inacvlata. 

18.  HdUbrookia  douglassi. 

19.  Cnemidopkorns  sexUneatus. 

20.  Plestiodon  leptogramimis, 

21.  Plestiodon  muUimrgahtm, 

22.  Plestiodon  inomatum. 

23.  Plestiodon  septentrionalis. 

24.  Bana  hcdecina, 

25.  Byfo  aviericanvs. 

26.  Bt^o  cognatus. 

27.  Bufo  tvoodhonsi. 

28.  Siredon. 

RECENT   MOLLUSCA. 

An  interesting  series  of  recent  ffuviatile  and  land  Mollusca  were 
secured  during  the  several  expeditions  from  various  portions  of  the 
upper  Missouri.  The  fresh  water  shells  were  very  kindly  examined 
by  Mr.  Isaac  Lea,  the  celebrated  conchologist,  of  Philadelphia..  In 
some  remarks  before  the  Philadelphia  Academy  in  regard  to  the  above 
collection,  and  one  obtained  by  Mr.  Kennicott  from  the*  Red-  river  of 
the  north,  Mr.  Lea  says:  *   .  ,  . 

'*  It  is  not  to  be  understood  that  either- of  these  collections,  made 
under  adverse  circumstances,  and  at.  times  of  great  personal  danger, 
should  be  full  representatives  of  this  branch. of  the  fauia  of  thead' . 
countries.     But  they  are  sufficient  to  prove  that  zoological*  life,  ^o  far 
as  represented  by  molluscs,  is  nearly,  if  not ^ite*. the  same,' aB  that 
of  the  Ohio  river  basin,  as  w^ell  as  that  of  Jth^  Mitmonri  river,  and  a  . 
part  of  the  lower  Mississippi  and  Red  river  of  the  smith.  .  The  .know-  - 
ledge  of  a  part  of  the  species  from  these  remote. dLsfricts  ^proves  tons  . 
the  wide  spread  distribution  of  the  same  speed  esj.afe  w-^findeye^ybno  . 
of  them  in  the  Ohio  river  at  Cincinnati,  Marietta,  andvPittsbftTg;  end  - 
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this  is  the  more  remarkable,  as  the  waters  of  the  Bed  river  of  the^ 
north  are  embraced  in  a  di£ferent  system  of  drainage,  flowing  as  they 
do  into  Hudson's  bay  at  about  52^  north  latitude.  Here  is  seen  an 
immense  area  of  country  producing  in  its  waters  nearly  the  same  life 
as  regards  the  molluscs,  a  fact  highly  interesting  to  the  zoologist." 

To  Mr.  W.  O.  Binney  were  transmitted  the  land  shells,  which  were 
examined  by  him  with  great  care.  I  quote  the  following  remarks 
from  his  letter:  ^*  These  shells  are  all  of  value,  as  they  form  the  first 
contribution  to  our  knowledge  of  the  species  found  in  those  regions. 
They  are,  however,  for  the  most  part  alluvial.  Succinea  Haydeni  is  the 
only  perfectly  fresh  species,  the  animal  being  preserved  in  alcohol.'' 

''^  Hdix  costata  was  found  in  myriads,  probably  the  contribution  of 
many  small  streams  above.  Of  the  previously  known  species  it  is  the 
most  interesting,  having  been  noticed  previously  in  few  localities  and 
small  numbers.  If  any  iMrgt^itient  were  needed  to  establish  the  point 
of  H.  mintUa  (Say)  being  identical  with  the  European  H.  pulchdla- 
Q/Lxxll.)  it  might  be  fourid  in  the  fact  of  the  ribbed  variety  being  also 
found  in  this  country." 

The  following  catalogue  comprises  all  the  freshwater  and  land 
shells  known  to  us  on  the  upper  Missouri : 

FLUVIATILE  SHELLS. 

1.  Dnto  alaius,  Say.     Big  Sioux  river. 

2.  Unio  levtssissimtts,  Lea.     Big  Sioux  river. 

3.  Unto  ItUecltia^  Lsm.  **  ** 

4.  Unio  asperimvs,  Le2L.  **  " 
6.  Unio  rectus,  Leei,                    *'             '* 

6.  Unio  degana,  Lea.     James  river. 

7.  Unio  zizzag^  Lea.     White  Earth  river. 

8.  Unio  anadontoides,  Lea.     James  river. 

9.  Magaritana  complanataj  Lea.     Fort  Clark,  in  Missouri. 

10.  Anadonta  Femsaadana,  Lea.     White  river,  Nebraska. 

11.  Lymnea  dodea.  Say.     Mouth  Big  Sioux  river. 

12.  Lymnea  nttttaUiana,  Lea.       ^'  ^' 

13.  Lymnea  humilis,  Say.  '*  ** 

14.  Lymnea  Haydeni,  Lqsl.  **  '* 

15.  Lymnea  Kirtlandiana,  Lea.  ''  '* 

16.  Lymnea  umbroaa,  Say.     Grindstone  creek,  Nebraska  Territory* 

17.  Lymnea  IvhricoidA,  Lea.  •*  ** 

18.  Lymnea  Bhiladdphiod^  Lee^.  ^'  ^^ 

19.  Planarbis  ^mrMM^  gfiy.     Mouth  Big  Sioux  river. 

20.  Planorbis  irivdvia,  Say.  ** 

21.  Planorbia  lentua,  Say. 

22.  Planorbia  parvua,  Say.  '* 

23.  Planorbia  campanvkdus^  Say.  '' 

24.  Phyaa  heteroatropha.  '  * 

25.  Phyaa  iniegra?  Hald. 

26.  Phyaa  dongata.  Say. 

27.  Phyaa  ampularia,  Say.  '' 
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28.  Psidivm — ?    Grindstone  creek. 

29.  Cydas—? 

30.  Daphnior—?  ''  *' 

31.  Amnicola  paraia,  Ssky.     Fort  Berthold. 

32.  Amnicola  lapidaria,  Say.       '^ 


LAND   SHELLS 


Council  Bluffs,  Nebraska  Territory. 
Council  Bluffs,  Nebraska  Territory. 


33.  Hdix  minmcvla,  Binney. 

34.  Hdix  lineaia,  Say. 

35.  Hdix  stricUdla,  Anthony. 

36.  ^Hdix  infleda,  Say. 

37.  Hdix  hirmda,  Say. 

38.  Hdix  solitaria,  Say. 

39.  Hdix  cdtemata,  Say. 

40.  Hdix  devaia,  Say. 

41.  HdixfdUax^  Say. 

42.  Hdix  oancavay  Say. 

43.  Hdix  ligei'a^  Say. 

44.  Hdixpr^unda,  Say.    Near  Port  Leavenworth,  Kansas  Territory. 

45.  HsUx  mtJiUinecUa,  Say.  *^  ^^ 

46.  Hdixnumodon,  Rackett.  *'  ** 

47.  Hdix  pulchdla,  Mull. 

48.  ifrfix  co^toto.  Mull. 

49.  Hdix  arborea^  Say.     Drift  on  the  Missouri,  near  Fort  Berthold. 

50.  Hdixckeresina^Ssiy.  "  *' 

61.  Hdix  dedrina,  Gould. 

62.  Hdix  cooperi,  (new  spec.,)  Binney.     Black  Hills,  Nebraska  Ter- 

ritory. 

63.  Pupa  nebraskana^  (new  spec.,)  W.   G.  Binney.     Fort  Berthold, 

Nebraska  Territory. 
54.  Pupa  blandiy  (new  spec.,)  W.  G.  Binney.     Fort  Berthold. 

65.  Pupa  armigera,  Say.  *' 

66.  Pupa  peivtodon^  Say.     Council  Bluffs,  Nebraska  Territory. 

67.  Pupa  modesta,  Say.  *'  *' 

58.  Pupa  badia,  Ad9jn».  *^\  *' 

59.  Btdimus  Ivbricus^  Mull.     Fort  Berthold,  on  Missouri. 

60.  Sucdnea  venusta^  Say.     Yellowstone. 

61.  Sucdnea  retusa,  Lea.  '* 

62.  Sucdnea  Haydeni,  (new  spec.,)  W,  G.  Binney.     Yellowstone. 

63.  Sucdnea  lineata^  (new  spec.)  W.   G.  Binney.     Fort  Union  and 

Yellowstone. 

64.  Sucdnea  NuttaUiana,  Lea.     Fort  Union. 

65.  Sucdnea  Miqua,  Say.     Fort  Berthold,  Nebraska  Territory. 
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The  collection  of  recent  plants  from  the  upper  Missouri  is  very 
large  and  numerous  in  species.  Comparatively  few  of  them  have 
been  determined  and  their  names  presented  in  this  list.  The  complete 
catalogue,  with  the  necessary  remarks  and  descriptions  of  new  species, 
will  appear  in  the  final  report. 

The  vegetation  of  Kansas  and  the  southern  and  southeastern 
portions  of  Nebraska  is  luxuriant  in  the  highest  degree.  The  broad 
bottom  prairies  of  the  Missouri,  from  Council  Blutis  to  the  mouth  of 
the  Niobrara,  are  of  inexhaustible  fertility,  sustaining  a  vegetation 
variable  in  its  character  and  of  enormous  growth.  The  upland  prairies 
possess  a  soil  composed  of  yellow  marl,  well  adapted  to  agriculture 
and  grazing.  All  that  portion  of  Nebraska  which  borders  upon  the 
Missouri,  for  one  hundred  to  one  hundred  and  fifty  miles  into  the 
interior,  is  already  settled  to  a  great  extent,  and  the  traveller  sees  in 
prospective  many  of  the  finest  farms  in  the  west.  The  beautiful  valley 
of  the  Platte  cannot  be  surpassed  for  fertility  of  soil  and  the  variety 
and  luxuriance  of  its  vegetation.  Scarcely  a  section  of  land  can  be 
seen  at  the  present  time  that  is  not  already  occupied  by  the  courageous 
and  persevering  pioneer,  and  made  to  yield  most  abundant  crops. 
Sufficient  timber  occurs  along  the  banks  of  ravines  and  streams  for  all 
economical  purposes.  After  passing  above  latitude  43^,  the  soil 
becomes  less  fertile,  climate  much  drier,  and  vegetixtion  less  luxuriant. 
The  w^iole  country,  though  well  adapted  for  the  purposes  of  pastunige, 
is  not  well  suited  for  agriculture,  except  in  comparatively  few  locahties. 
There  is  very  little  timber  but  that  which  skirts  the  streams,  and 
consists  for  the  most  part  of  cottonwood,  elm,  ash,  and  box  wood. 
Reaching  tlic  mountains,  as  the  Bear's  Paw,  Snowy,  Girdle,  Black 
hills,  or  Laramie  hills,  an  inexhaustible  supply  of  pine  timber  i?^ 
found,  with  many  other  varieties  of  trees  common  to  the  northern 
regions.  The  numerous  broad  valleys  in  the  Black  hills  possess  a  very 
fertile  soil  and  abound  in  springs  of  pure  Avater,  and  the  time  cannot 
be  far  distant  when  this  region  as  well  as  the  country  around  Fort 
Laramie  will  be  settled  by  a  thriving  population,  and  the  vast  forests 
of  pine  rendered  serviceable  to  the  wants  of  man. 

That  there  is  a  marked  improvement  in  the  character  of  the  country 
as  we  approach  the  mountains  has  already  been  noticed  in  published 
reports.  The  valley  of  the  Yellowstone  river,  after  passing  the 
mouth  of  the  Big  Horn,  is  spoken  of  by  both  traders  and  Indians  as 
quite  fertile,  abounding  with  excellent  timber,  fine  clear  springs  ot* 
water,  and  a  luxuriant  vegetation.  The  Crows  who  now  possess  this 
region  regard  it  as  the  finest  country  in  the  world.  The  immense 
beds  of  gypsum,  of  the  Jurassic  formation,  along  the  eastern  slope 
of  the  Rocky  mountains,  some  of  which  are  twenty  feet  in  thickness, 
would  furnish  an  inexhaustible  supply  of  that  excellent  fertilizer. 

Much  might  be  said  in  regard  to  the  influence  of  soil,  climate, 
geological  structure,  &c.,  upon  the  vegetation  of  the  upper  Missouri, 
as  well  as  the  geographical  distribution  of  species;  but  time  will  not 
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permit,  though  many  facts  have  been  gathered  bearing  upon  these 
points.  These  will  appear  with  the  moro  complete  catalogue  when 
the  final  report  is  published. 

The  following  meteorological  notes  were  taken  at  Fort  Pierre  and 
vicinity  in  the  spring  of  1855,  and  though  very  brief  may  prove  of 
some  interest: 

March  7. — Weather  fair;  grass  startmg  up  fresli  and  green  near 
Black  hills.  .Grasshoppers  and  ants  qmte  active.  Antelope  returning 
to  the  open  prairies  from  tlieir  winter  home  in  the  north. 

March  8. — Weather  very  fine  and  warm.  Saw  common  striped 
r^nake,  (Entaiiim  parietcdis, ) 

March  9. — :Saw  red-headed  woodpecker,  (Mdamrpes  eryihroceplui' 
//^«. )  and  in  company  with  it  a  beautiful  black  glossy  \\'Oodpecker 
aliout  the  same  size,  {Mdanerpes  forquaius,) 

March  10. — Saw  two  fine  plants  on  the  »buih  side  of  BearPealc, 
six  hundred  feet  abo\  e  the  level  prairie  around  it.  One  of  them 
Anemone  patens^  was  in  blossom,  the  other  was  just  coining  into 
bloom. 

The  ice  broke  up  in  the  Missouri  river  March  6th,  as  far  as  Fort 
Clark,  lat.  47^.  Then  came  several  days  of  stormy  weather,  during 
which  the  river  was  frozen  over  a  second  time  so  firm  as  to  sustain 
heavily  loaded  teams.  The  ice  iigain  broke  up  on  the  22d  for  about 
the  same  distance  up  the  Missouri.  At  Fort  Union  the  ice  did  not 
yield  until  the  3d  of  April. 

Ap^ril  9. — Four  species  of  umbeliferous  plants  in  bloom  ;  heavy 
frost  during  the  night,  so  that  ice  formed  upon  the  little  pools  an  inch 
in  thickness;  grasshoppers  quite  active  and  abundant. 

April  10.— Cold  ;  some  snow. 

April  11. — Fair  weather  ;  a  strong  V)reezc  blowing  though  quite 
warm.  A  small  species  of  Oarex  in  blossom.  Saw  yellow-shafted 
flicker,  (Coioptes  aiiratim^)  and  meadow  lark,  (StnrneUd  iiegle^ta,)  At 
night  the  frogs  commenced  a  gentle  croaking,  for  the  first  time  this 
spring. 

April  12. — Various  kinds  of  insects  quite  abun  lant;  common  garter 
snake,  (E.  jxirietalis^ )  killdeer,  {Charaxlrius  vociferns, )  geese  and  ducks 
abundant ;  American  elm  ( Ulmus  americana^ )  in  full  bloom. 

April  13. — Saw  a  large  flock  of  swans,  (Cignis  hnccinator  :)  a  beau- 
tiful 5a»^!^«c^//?^9  in  bloom,  (B.  glaltei^rimus,)  The  long-billed  curlew 
(Nitmenius  lom/irostris,)  quite  abundant  running  on  the  upland  prairie. 

April  10.— The  13-lined  squirrel  {S})ermophilus  tridecein  lineafus,) 
quite  abundant  on  the  high  prairie. 

April  20. — Saw  to-day,  l)irds  :  wild  geese,  (An^'r  erythropiis,)  king- 
bird.  (Tyrannm  crinifiift^ )  robin  redbreast,  Turdus  migraforim,)  (a  few 
robins  were  seen  near  Fort  Pierre,  April  1st, )  the  meadow  lark,  flicker, 
killdeer,  turkey  buzzard,  (Cathartes  aura,)  mourning  dove,  {Ectopiste^^ 
(^irdinensis,)  common  cowbird,  [Molofhrim  pecori^^ )  \ery  abundant: 
also  a  gull  (Larus  frauMinii,)  was  seen  on  the  river.  The  following 
\>lants  were  in  bloom  :  Asfragalns  carffocarpu^,  Shepherdia  argenfea,  a 
species  of  Salix,  Popidus  angulafa^  and  a  fine  l)luebell,  Merfcusia 
virglnica. 
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AprU  23. — Red  winged  blackbird  {^Agdaiua  phomiceua,)  abundant. 
Prtmu8  americana  in  bloom  ;  Symphortoarpus  occidentalia  and  Artemisia 
in  full  foliage. 

May  6.— Saw  blue  heron,  (Ardea  herodiaa;)  Comus  stdUmiferus  in 
bloom. 

May  7. — Kingfisher  (Cerylealcyon,)  seen  on  the  Teton  river. 

May  8.*— Saw  cliff  swallow  (Cotyle  riparia  ;)  also  a  large  rattle- 
snake (Crotaltis  conflyeniua;)  CaatiQa  aessUi/lora  in  full  bloom. 

May  9.^8enecio  auretia,  a  species  of  Salix,  and  a  Juncua  in  full 
bloom. 

May  10. — In  the  valley  of  White  river  the  trees  are  in  full  foliage, 
and  the  bottom  and  upland  prairies  are  covered  with  a  rich  green 
carpet  of  grass,  and  multitudes  of  plants  are  now  in  blossom.  Mai- 
vaatrum  coocineum  just  coming  into  bloom.  Mammalaris  ntUktUi  and 
AUium  ateUatum  are  in  full  bloom. 

May  12. — Banuiundtia  aquaiUis  in  bloom.  At  this  time,  so  many 
birds  and  flowers,  strange  to  me,  have  made  their  appearance  that  I 
cannot  indicate  them.  Spring  has  fairly  arrived,  and  summer  is 
approaching.  During  the  month  of  May  considerable  rain  fell,  so 
that  the  streams  were  much  swollen.  But  for  six  or  eight  months 
past  we  have  had  very  little  rain,  not  more  than  one  or  two  inches. 
All  the  vegetation  was  parched  with  drought. 

The  ^*  June  rise"  is  said,  by  the  mountaineers,  to  commence  in- 
variably at  the  time  when  the  roses  are  in  bloom.  This  year  the 
roses  were  in  blossom  June  1st,  though  I  saw  some  in  flower  May  14th 
in  the  White  river  valley.  The  rise  in  the  waters  of  the  Missouri 
commenced  at  Fort  Pierre,  June  11th,  4  inches  the  first  day,  6  inches 
the  second,  18  inches  the  third,  4  to  8  inches  the  fourth,  and  after- 
ward falling  gradually.  This  is  usually  called  by  the  mountaineers 
the  '*big  rise,"  and  is  due  to  the  melting  of  the  snows,  which  accu- 
mulate during  the  winter  in  the  ravines  and  valleys  of  the  mountains 
near  the  sources  of  the  Missouri.  There  was  comparatively  little 
snow  in  the  mountains  last  winter,  and  there  has  been  very  little  rain 
during  the  spring,  consequently  the  rise  this  year  is  quite  small. 

JuTie  1. — Yucca  angustifdia,  Pclygala  alba,  Opuntia  missouriensis, 
are  in  full  bloom.  The  cacti  bear  the  most  beautiful  blossoms  of  any 
of  the  plants  of  the  prairie. 

The  principal  part  of  the  plants  enumerated  in  the  following  cata- 
logue were  identified  by  the  distinguished  botanist.  Dr.  George  Engel- 
mann,  of  St.  Louis,  Missouri.  A  few  were  determined  by  Dr.  Torrey, 
and  the  remainder  by  the  writer.  A  good  collection  of  mosses, 
lichens  and  fungi  was  obtained,  but  the  species  have  not  yet  been 
studied,  though  they  will  be  ready  for  the  final  report.  It  will  be 
seen  therefore  that  no  department  of  the  geology  and  natural  history 
of  the  upper  Missouri  has  been  neglected  in  our  explorations. 

1.  Clematis  Vtrffiniana,  Linn.     Very  abundant  from  the  mouth 

of  the  Missouri  to  Council  Bluffs. 

2.  CleinaJtis   ligusticifolia,  Nutt.     Fort  Pierre  to  the  mountains. 

Very  abundant  about  Fort  Union ;  also  at  Fort  Laramie,  head 
of  the  Platte. 
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3.  PvlsatiUa  pcUens^  D.  G.     This  plant  is  called  by  the  Indians 

the  harbinger  of  spring.  I  saw  it  on  the  sonth  side  of 
Bear  Peak,  March  9,  1855,  just  coming  into  bloom.  It  is 
found  quite  abundantly  in  the  White  river  valley;  also  in 
the  sand  hills  of  Loup  Fork. 

4.  Anemone  Penngiflwmica,  Linn.     Abundant  from  the  mouth  of 

the  Missouri  to  the  mountains,  though  most  common  below 
latitude  43°. 

5.  Anemone  CaroUnianay  Walt.     Quite  common  around  Council 

Bluffs  to  Niobrara  river. 

6.  Anemone  cyUndrioa,   Gray.     This  plant  is  quite  rare;  only  a 

few  individuals  were  seen  near  the  mouth  of  the  Big  Sioux 
river,  and  on  Loup  Fork. 

7.  BanuneidtM  repena,  var  Marylandtcus,  Torr.  and  Gray.     Low, 

wet  places  on  the  Upper  Missouri. 

8.  Ranunculus  Pennsylvanict^j  Linn.     Council  Bluffs;  Niobrara; 

Platte  valley. 

9.  Banunculus  recurvatus,  Poir.     Mouth  of  the  Missouri  to  Nio- 

brara river;  also  spdringly  in  White  river  valley. 

10.  Banunculus  abortivus,  Linn.     Wet  and  sandy  places  to  Nio- 

brara; sparingly  to  the  mountains. 

11.  Banunculus  scderaius,  Linn.     Not  rare  throughout  the  upper 

Missouri  country. 

12.  Banunculus  ^aberrxmus^  Hook.     The  only  locality  in  which  I 

ever  saw  this  plant  was  at  Grindstone  Hills,  near  Bad  Lands, 
where  it  was  in  bloom  on  the  9th  of  April. 

13.  Banunculus  cymbalariay    Pursh.      Seen  on  the  Yellowstone 

and  Missouri. 

14.  Banunculus  aquatUis,   Linn.     Very  abundant  in  the  White 

river  valley,  in  the  streams,  and  little  lakes. 

15.  Myosurus  minimuSi    Linn.     Missouri   bottoms,    opposite   St. 

Joseph's;  also  on  the  upland  prairie,  near  Fort  Pierre. 

16.  Aquileffia  Canadensis,  Linn.     Does  not  extend  above  Council 

Bluffs  or  the  Big  Sioux. 

17.  Isopymm  biiematum,  Torr.  and  Gray.     Seen  sparingly  as  far 

up  the  Missouri  as  the  mouth  of  the  Platte. 

18.  Delphinium  tricome^  Mich.     Extends  to  the  mouth  of  the  Big 

Sioux;  range  to  Niobrara,  in  latitude  43^. 

19.  Delphinium  azureum,  Mich.     Abundant  on  the  open  prairies  to 

the  mountains. 

20.  Ddphinium  virescens,  Nutt.     Fort  Pierre. 

21.  Thalictrum  comuti^  Linn.     Not  rare  to  mountains. 

22.  Thalictrum  dioicum,  Linn.     Abundant  to  Niobrara  river. 

23.  Hydra^is  Canadensis,  Linn.     Found  only  in  the  carboniferous 

limestone  region  to  Council  Bluffs;  perhaps  rarely  to  Big 
Sioux  river. 

24.  Adea  rubra,  Bigelow.     Council  Bluffs. 

25.  Asimina  triloba,  Dunal.     Common  Papaw.     Extends  up  the 

Missouri  to  the  mouth  of  the  Big  Sioux  river. 
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26.  Menispennum  Canachisis,  tinn.     Most  abundant  in  the  lime- 

stone regions  to  Council  Bluffs  j  seen  rarely  on  wooded 
hanks  to  the  Yellow-stone.  •  ' 

27.  Berheris  dqnifdium,  Pursh.     A  .very  abundant  shrub    in  the 

Laramie  range  of  hills  arid  :Black  Hills. 

28.  Foclopkyllmn  pdtaimA,  Linn.      Abundant  along  the  lower  part 

o?  the  MissQuri  river^  gradually  ceasing  at  the  mouth  of  the 
Platte. 

29.  Neluniheum  liUehtiUy   Willd.       Lower  portion  of  the, valley  of 

the  Platte,  and  on  the  .broad,  wet  bottoms  about  Omaha 
city.  It  is  now  quite  rare  on  account  of  the  great  use  of 
both  roots  and  seeds  for  food,  by  the  Omalia,  Otoe,  and 
Pawnee  Indians. 

.30.   Nymphea  odorata,  Sit.     Found  by  Dr.  Cooper  in  Kansas. 

3L  Anjemone  Mexicana^  Linn.  Found  only  at  Bellevue.  Ne- 
braska Territory;  fine  yellow  flowers. 

32.  Argemone  hispida,  Gray.  Bad  Lands,  White  river,  Loup 
Fork,  Fort  Laramie. 

38.  SwujuinanaCwiadoms,  Linn.   Rich  woods  about  Council  Bluffs. 

34.  Corydalis  aurea,,  Willd.     Not  seen  on  the  bottoms  to  moun- 

tains. 

35.  Dicentra  ciuxnUaria,  D.  C.   In  shady  woods  to  mouth  Big  Sioux. 
3G.   Nmiuriium  paltisfre,  1).   C.     Not  uncommon  to  mountains. 

37.   NaMnrtinm  ohtusum,  Nutt.     On  the  upper  Missouri  and  Yellow- 
stone. 
•i^^,  Niifiiurtinm  siauainm^  Nutt.     Fort  Clark,  Upper  Missouri. 

39.  NtiHturtiuin  .scsilifi^rinn,  Nutt.     Along  Missouri. 

40.  N(hsfHr(itini  Um(tsHm^  Nutt.     Along  low  bottoms  neartd  Council 

Bluffs. 

41.  IJenf aria  lac! N lata,  Muhl.     Shady  woods  around  Council  Bluffs. 

42.  NaMuriiinit  calyc'uuun^  Engelmann  :     ii)v.  sp. 

Annuum  erectiim  sou  diffusnm,  hirsutulnm  ;  folis  cauHuis  anguste 
oblongis  sinuatis  sen  subpinnatifidis  basi  auriculata  arete  sessilibus 
vel  semi  amplexicaulibns;  racemis  confertifloris  demum  elongatis; 
pedicellis  flore  flavido  et  silicula  ovoidea  acuta  parva  hispidnla  cum 
stylo  gracilis  vix  longioribns;  calyce  pcrsistonte. 

Sandy  l)ot(oHis  of  the  Yellowstone  river,  Fort  Sarpy  to  Fort  Union. — 
In  aspect  as  well  as  in  the  style,  (fully  a  line  long  on  a  siWcle  1,^  line 
in  length, )  this  species  resembles  some  vesicariae,  but  the  mnnerous 
seeds  are  those  of  a  imsturtium.  The  stem  is  about  a  foot  high,  often 
much  branched  and  diffuse.  The  ovate  lanceolate  acutish  sepals 
commonly  i)ersist  until  the  valves  of  the  pod  have  fallen.  The 
pubescence  of  the  pod  consists  of  very  short  and  pointed  thick-based 
simple  hairs.   (A.  Gray.) 

43.  Arabifi  Canadensis,    Linn.       Common   along    Missouri    to    Foi't 

Union. 

44.  Arabis  hirsuta,  Scop.     Fort  Union  and  Bad  Lands. 

45.  Arabics  laeviyata,  D.  C.     Shady  woods  to  mouth  of  Platte. 
4G.   Arabis  dentata,  Torr.  and  Gray.      Council  Bluffs. 

47.  Sisymbrinm  canesrens^  Nutt.     Fort  Pieri-e  and  Yellowstone. 


48.  Eryshmvni  asperum,  D.  C.  •   Abuudant  oh  the  high  prairies  to 

Fort  Pierre  aud  Fort  Union. 

49.  Erysirimm  chetranthoides^  Linn.     Yellowstone  and  Bad .  Lands. 

50.  SUiiiieya  ptnTUitifida^  I»fiitt.     Abundant  on  tlie  marJ  beqlts  near 

Niobrara  river.  Fort  Pierre,  rarely  on  the  Yellowstone. 

51.  Stanley  a  irdexjr  if olia^  James.     Dr.  Gray  thinks  it,  is -a  different 

form  of  last  species.  »    . 

52.  Vesicaria  hdoviciatui,   D.   C.     Sterile  hills,   Fort  Pierre,   and 

Yellowstone.  ^       ■' 

53.  Vtmearia  cdpina,  Nutt.     Same  as  preceding. 

54.  Vtsicaria  didymocarpif,  Hook.     Bad  Lands. 

55.  Sinapis  nigral  Linn.     About  old  liouses  and  cultivated  fields, 

Council  Bluffs,  and  Fort  Pierre. 
5G.   Cajjsdla  hursci-pastoris,  Linn.     Same  as  preceding. 

57.  Draba  mkrantha,  Xntt.     Bad  Lmids. 

58.  Draha  Cat'oliniana,  Walt.      Council  Bluffs. 

69.  Draba  bra^hycarpa,  Nutt.     Lower  Missouri. 

GO.  Lepidium  rudercde,  Linn.     Along  Missouri  to  mountains. 

6L  Lepidium  Vir(jinieum,  Linn.     Fort  Pierre  and  Yellowstone. 

G2.  Cleome  irUeifriJhlia,  Torr.  and  Gray.  Bad  Lands,  Fort  Union^ 
Yellowstone,  Bad  Lands  of  Judith,  Platte  valley,  Fort  Lara- 
mie, and  not  a  generally  diffused  plant,  but  growing  abun- 
dantly in  localities. 

G3.  Polanisia  uni(jlandid(mi,  Gray.  First  seen  on  gravelly  hill.«i 
about  Fort  Pierre;  also  on  Loup  Fork. 

G4.    Viola  pal  mala,  Limu     Fort  Pierre. 

f»5.    Viola  cifcullafa,  Sit.     Fort  Pierre. 

GO.    Viola  Nf'ffallii,  Piirsh.      Bad  Lands. 

(>7.    Viola  Canadensis,  Linn.     Fort  Pierre. 

G8.    Viola  tricolor,  Linn.      Council  Bluffs. 

()J).    Viola  deljj/nrufolia,  Nutt.     Prairies  around  Council  Bluffs. 

70.  Silene  anfirrhina,    Linn.      Council  Blufl's. 

71.  Silene  .sfellaf a,  Ait.     Dixon's  Bluffs. 

72.  Ahine  Michauxi,  Fenzl.     Mouth  Big  Sioux. 

7.'].   CeraHtiauv  nutans,  Raf.      White  river,  Bad  I^ands. 

74.  Cera.stiuiii  ai^'eme,  Linn.      Council  Bluffs. 

75.  Moehrimfia  lateriflora^  Linn^     Along  Missouri  to  Council  Bluffs. 
7G.  Paronifeliia   Hessilijlora,    Nutt.       Fort   Union,    Laramie    Peak, 

Black  Hills. 

77.  Stellaria  longi]X'.s\  Goldie.      Council  BluiVs. 

78.  Portidaca  oltracea,    Linn.      On  saline   clay  soil,   Teton   river, 

near  Fort  Pierre;  also  near  base  of  Black  Hills,  (indigenous.) 

79.  Claytonia  Virginiea,  Linn.     Rocky  woods,  as  high  up  the  Mis- 

souri as  Council  Bluffs. 

80.  Abidilon  avicennae,  Gaertn.     Naturalized  near  Council  Bluffs. 

81.  MalvoHtruia  eoccineum,   Gray.       Makes  its  ai)pearance  on   the 

Missouri  about  latitude  43'^  and  continues  to  the  mountains. 

82.  T ilia  Americana,  lAnu.    Abundant  to  Big  Sioux;  seen  sparingly 

to. mouth  of  Niobrara,  where  it  ceases. 

83.  Linnm  riijidum,  Purph.     Tlirongliout  the  prairie  portion  of  the 

upper  Missouri. 
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84.  Linum  perenne,  Linn.    Fort  Pierre  and  Fort  Union. 

85.  Linum  bootti,  Planchon.     Found  by  Dr.  Cooper  in  Kansas. 

86.  Oxcdia  strida,  Linn.     Generally  diffused. 

87.  Oxalis  viclacea,   Linn.     Rich  prairies  and  cultivated  fields 

around  Council  Bluff's;  seen  nearly  as  high  as  Niobrara,   in 
full  bloom  June  20,  1867. 

88.  OxcMa  comiculcUa,  Linn.     Upper  Mo. 

S9.   Oeranium  macuUdum^  Linn.     Common  to  Niobrara. 

90.  Geranium  carclinianum,  Linn.     Mouth  Big  Sioux 

91.  ImpcUiefia  pallida,  'Suit.     Shady  woods  to  mountains. 

92.  Impaiiensfulva,  Nutt.     Council  Bluff's  and  Big  Sioux. 

93.  Xanihoxylum  Amerioanum,  Mill.     Woody  bottoms,  and  islands 

of  the  Mo.,  to  Fort  Pierre. 

94.  Pidia  trifoliaia,  Linn.     Around  Council  Bluff's. 

95.  JRhua  glabra,  Linn.     Council  Bluff's  White  river  valley. 

96.  Bku8  oopaUina,  Linn.     Abundant  in  Mo.,  and  Kansas. 

97.  JRhtis  toocioodendron,  Linn.     Abundant  in  woody  places  to  the 

mountains. 

98.  Bhu8  aromatica,  Ait.     Along  Mo. 

99.  JShus  trUobata,  Nutt.     First  makes  its  appearance  about  lat., 

43^,  and  occurs  abundantly  on  sterile  hills  to  the  mountains. 

100.  Vitia  riparia,  Michx.     Banks  of  Mo.,  Bellevue,  N.  T. 

101.  Vitis  indiviaa,  Willd.     Big  Sioux  river. 

102.  Ampdopais  quinqu^dia,   Michx.      Very    common    in  woody 

bottoms  throughout  the  country,  but  grows  most  luxuriant 
in  the  rich  woods  from  mouth  of  Missouri  to  Big  Sioux, 
where  it  often  so  clothes  old  dry  trees  that  they  seem  still 
alive. 

103.  Rluamnua  lanceclatus,  Pursh.     Council  Bluff's. 

104.  Ceanothus  aanguiiwus,  Pursh.     Mouth  of  White  river. 

105.  Ceanothus  ovalia,  Bigelow,   var.  pubesceM.  ^  Common  on  the 

cretaceous  hills  below  Fort  Pierre;  also  in  the  sand  hills 
of  Loup  Fork,  on  the  Niobrara  river. 

106.  Cdastrtis  soandens,  Linn.     Along  Missouri  to  Fort  Union. 

107.  Euofiymus  airopurpureuSy  Jacq.  Woody  bottoms  to  Fort  Union. 

108.  Etwnymus  Americanua^  Linn.     Mouth  of  Platte. 

109.  Siaphylea  trifolia,  Linn.     Council  Bluffs. 

110.  jEeaculus  glabra,  Willd.     Missouri  bottoms  to  Big  Sioux  river. 

111.  Acer  dasycarpum,  Ehshart.     Bellevue,  Nebraska. 

,*    112.  Acer  rubrum,  Linn.     Highest  limit  on  Missouri,  latitude  42°. 

113.  Acer  saccharinum,  Wang.     Limestone  regions  of  Kansas  and 

southern  portion  of  Nebraska. 

114.  Negundo  aeeroides,  Moench.     One  of  the  few  trees  which  ex- 

tends to  the  mountains. 

115.  Pdygala  alba,  Nutt.     On  sterile  hills  to  Fort  Union. 

116.  Pdygala  verticiUata,  Linn.     Moist  places  on  prairies;   Fort 

Pierre;  Bad  lands. 

117.  Pdygala  senega,  Linn.  Council  Bluffs. 

118.  Vicia  Americana,  Muhl.  Upper  Missouri  generally. 

119.  Laihyrus  linearis,  Nutt.  Upper  Missouri  generally. 
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120.  Laihyrua  polymorphua,  Nntt.     White  river  valley. 

121.  Lathyms  venoaua,  Muhl.     Rich  bottoms,  Big  Sioux. 

122.  PhoMdm  pavc^^hrus^  Benth.     Bad  Lands. 

123.  Amphicarpea  monoica,  Nutt.     White  river  valley,  Fort  Clark, 

124.  Apio8  tuberoaOjMoench.     Along  sandy  woody  bottoms  of  Mis- 

souri. A  species  of  mouse  gathers  large  numbers  of  the 
tubers  of  this  plant  for  his  winter  store.  These  ^^cachSs," 
(as  they  are  called,)  are  eagerly  sought  by  the  squaws,  and 
the  tubers  taken  and  used  as  food.  I  have  seen  several 
bushels  of  the  roots  in  a  single  lodge.  Cooked  with  bu£falo 
meat  they  make  a  very  palatable  dish. 

125.  Glycyrhiza  lepidota^  Nutt.     Diffused  generally. 

126.  Psoralea  lanoeolatay  Pursh.     From  Belle vue  to  Yellowstone. 

127.  Psoralea  Jloribunda^  Nutt.     Big  Sioux  river  to  Bad  Lands. 

128.  Paoralea  campeatris,  Nutt.     Bad  Lands. 

129.  Psoralea  argophyUa,  Pursh.     A  most  beautiful  plant,  covering 

the  plain. as  with,  silvery  velvet.    Big  Sioux  to  mountains. 

130.  Paoralea  ctiapidata,  Pursh.     Fort  Pierre  to  Bad  Lands, 

131.  Paoralea  eactderUaj  Pursh.     Affords  the  Indians  a  very  nourish* 

ing  farinaceous  root,  upon  which  they  subsist  almost  entirely 
in  the  spring  and  early  summer  months,  when  game  is 
scarce.     It  is  also  a  great  favorite  of  the  grizzly  bear. 

132.  Amorpha  fruticoaa,  Linn.     A  common  shrub,  above  Missouri 

to  mountains. 

133.  Amorpha  caneacens^   Nutt.     Very  abundant  on   the   upland 

prairies,  Loup  Fork,  and  Niobrara  river. 

134.  Amorpha  ruma^  Nutt.     Fort  Laramie  and  high  up  the  Mis* 

souri. 

135.  Daka  aurea,  Nijitt.     Bad  Lands. 

136.  Ikdea  cdopecuroidea,  Willd.     Big  Sioux  river. 

137.  Dalea  Uix^ora,  Pursh.     Fort  Pierre  to  Yellowstone. 

138.  Petaloatemum  oandidum^  Mich.     Big  Sioux  river. 

139.  Petaloatemum  mtdtiflorumj  Nutt.     Fort  Pierre  to  Bad  Lands. 

140.  Petaloatemum   violaeeum^    Mich.      Upper    Missouri    to    Bad 

Lands. 

141.  Petaloatemum  vtUoaum^  Nutt.     Bad  Lands. 

142.  Trt/dUim  atoloniferum,  Muhl.     Bad  Lands. 

143.  TrtfoUum  praUnae,  Linn.     Lower  Missouri. 

144.  TfifoUum  rqxna^  Linn.     Lower  Missouri. 

145.  Hoaackia  PutahioiM^  Benth.     Sandy  bottoms  of  Missouri. 

146.  Aatragciua  hypoglottia,  Linn.     White  river  to  Bad  Lands. 

.  147.  A^rdigalUiS  grrooiZi^,  Nutt.     Bad-^Lan^s  to  the  Yellowstone. 

148.  Aatragalua  atriattia^  Nutt.     Fort  Pierre  to  Bad  Lands,  cover* 

ing  prairies  like  clover  fields. 

149.  Aatra^ua  Miaaourienaiay  Nutt     Fort  Pierre  to  Fort  Union. 

150.  Aatragalua  caryooarpua^  Eer.    Fort  Pierre  to  Bad  Lands. 

151.  Aatragalua  PlaUena%8,^XLtL     Fort  Pierre. 

152.  Aatragalua  CanadeMia^  Linn.     Fort  Pierre  to  Bad  Lands. 

153.  Aatragalua  racemoaua^  Pursh.     Abundant  in  the  sandy  bottoms 

of  Missouri;  Cedar  island. 
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154.  Astragcd^is  Urinninojidi,  Douglass.     Sterile  hills  aroHud  Fort 

Union. 

155.  Astragalus  adsurgens.  Pall.     James  river. 

156.  Phaxxb  caespitosa,  Nutt.     Bad  lands. 

1 57.  Phaca  longifolia^  Nutt.     Bad  lands. 

158.  Pkaca  pectinata,  Hook.     Upland  prairies  on  the  Yellowstone 
river,  abundant. 

159.  Phacn  dongata,  Hook.     Fort  Pierre  to  Fort  Union. 

160.  Orytropis  Lamberfi,  Pursh.    Very  abundant  on  praries  around 
Big  Sioux  and  Niobrara  rivers. 

161.  Oxytropis  splendens,  Douglass.     James  river. 

162.  Hcmalobns  mnltifloi'm.     Nutt.     Big  Siourto  bad  lands. 

163.  Kentrophyfa  montana,  Nutt.     Abundant  in  sandy  river  bot- 
toms on  the  Yellowstone. 

164.  Hedysartim  horeak,  Nutt.     Abundant,  mouth  of  Yellowstone. 
t65.  Desmodium  Oanadense,  D.  C.     Fort  Clark. 

166.  Desmodium  DiHenii,.  Darl.     Big  Sioux  river. 

167.  Desmodium  panicnlatmn,  D.  C.     Bellevue,  W.  T. 
I   Desmodium  ntidijlornm^  D.  C.     Bellevue,  W.  T. 

169.   Lespedera  capifafa,  Michx.     Abundant  on  the  rich   bottoms 

about  Council  Bluffs,  Big  Sioux. 
L70.   Le^pedjem  kiiia,  Ell.     On  Missouri. 
171.   Orotalaria  sagiftalis,  Michx.     Big  Sioux  river. 
L72.  Luphuis  pusilhis,  Pursh.     Common  on  the  Yellowstone. 

173.  Lupimis perennius,  Linn.     Platte  valley. 

174.  Thermopsis  rhombifolia,  Nutt.     From  Council  Bluffs  to  Fort 
Pierre;  Bad  Lands,  &c. 

.75.  Sophora  sericea,  Nutt.     White  River  valley;  Fort  Pierre. 

176.  Gleditschia  fricanthos,  Linn.     Occurs  as  high  on  the  Missouri 
as  Big  Sioux. 

177.  Cercis  Ganadeiisis,  Linn.     Same  as  preceding. 

178.  Cassia  Chaemacrista,  Linn.     Sandy  bottoms  of  Missouri,  from 
Council  Bluffs  to  White  river. 

179.  Desmanthus  hrachylohus,  Benth.      Council  Bluffs   and   Platte 
valley;  rich  bottoms. 

180.  Schrankia  wicinaia^  Willd.     Gravelly  hills  on  the  upper  Mis- 
souri generally. 

181.  Gymnodadus  Ganadhisis,  Lam.     Abundant  in  woody  bottoms 
to  Big  Sioux.  •■ 

182.-  Bapfisia  leilcnphea,  Nutt.     Platte  valley. 
IHS.'  Prnnus  Americaiw,  Marsh.     F^rt  Pierre. 

184.  Prunus  pnmila,  Linn.     Abundant  in  the  sand  hills  of  Loup 
•   •         Fork;  along  Mi sj«ouri  river  i>ear  Little  Soldier's  camp. 

185.  Prunus  serotina,,/EX\rh,   •  Council  Bluffs. 

186.  Prxmns  Viv^finiaom^'' hmxi.  ■   Generally' diffused. 
\.%l.'C^ill^l^a  ^stipulacea\  Tliixxii.     Mouth  of  Big  Sioux. 
L88.    Gilleiiia  fri/oliata,  Moench.     Sfoilth  of  Big  Sioux.  *  .. 
iSd.   Agrimonia  ettpafdria,  Linn.  •   BelleVtie;N».  T.  •               '•  . 
190'.  Agviiifiifjinkk-parmfloi'a^  Ait.     Around  Pott  Union.           '*  . 


191.  Chaemorhodas  erecta^  var.  Nnfttdln^  Torr.  &  Gr^iy.     Big  Bend 

and  Yellowstone. 

192.  Geum  strictum,  Ait.     White  river  to  Yellowstone. 

193.  Geum  album,  Gmel.     Fort  Pierre  and  Mandan  village. 

194.  Geum  trifloruvi,  Pursh.     Fort  Union. 

195.  PotentiUa  Norvegioa,,  Linn.     Council  Bluffs  to  Yellowstone. 

196.  PotentiUa  paradooca,  Nntt.     Along  banks  of  Missouri. 

197.  FotentiOaefimt,  Dougl.?     Prairies  near  Port  Clark. 

- 198.  PoiefUilla  Pennsylvanica,  Linn,     var.  strigdsa;  Bad  Lands. 

199.  Potentilla  diversifolia,  Lehm.     Bad  Lands. 

200.  Potentilla  rigida^  Nutt.     Yellowstone. 

201.  Potentilla  Canadensis,  Linn.     Big  Sioux  river. 

202.  Potentilla  anserina,  Linn.     Niobrara  run  to  Port  Pierre. 

203.  PotentiUa fructicosa,  Linn.     On  the  Yellowstone. 

204.  PotentiUa  arguta,  Pursh.     Fort  Clark  and  Port  Union. 

205.  Fragaria  vesca,  Linn.     Along  Missouri  to  Yellowstone. 

206.  Fragaria  Virginica,  Ehsh.     Fort  Union. 

207.  Sanguisorba  anmm,  Ntitt.     Fort  Union. 

208.  Bubus  occidentalism  Linn.     Council  Bluffs. 

209.  Bubus  strigosus\  Mich.     Sparingly  dn  Yellowstono. 

210.  Bubus  viUosus,  Ait.     CouncilBluffs. 

211.  Bosablanda,  Ait.     On  prairies  generally. 

212.  Bosa  lucida,  Ehrh.     White  river;  Fort  Pierre. 

213.  Or atcegus  punctata,  J dicq.     White  river;  Big  Bend,  &c. 

214.  Crategus  tomentosa,  var.   mollis,  Gray.     Mouth  of  Big  Sioux. 
216.  Amdcmchier  Canadensis,  Torr.  and  Gray.   Common  throughout 

the  upper  Missouri  country;  bears  a  delicious  fruit  which 
ripens  in  June. 

216.  EpUobium  august  if dium,   Linn.     Not   uncommon   in    Kansas, 

also  near  Council  Bluffs. 

217.  Oenothera  biennis,  Linn.     Common  along  the  valley  of  Mis- 
:  souri  to  the  mountains.    " 

218.  Oenothera  albicatdis,  Nutt.     White  river  valley  and  Yellow- 

stone; rare.  .      .       .       ' 

219.  Oenothera  cespitam,  Nutt.     Arid  hills  of  upper  Missouri. 

220.  Oenothera  semdata,  Nutt.     Council  Bluffs  to  Fort  Pierre. 

221.  Oenothera  pinnatifida,  Nutt^     Bad  Lands. 

222.  Oaura  biennis,  Linn.     Along  Missouri  to  Council  Bluffs. 

223.  Gaura  coccinea,  Nutt.     CommoA  on  high  prdiries  and  hills  from 

Council  Bluffs  to  the  mountains.  ' 

224.  Ludijoigia  palustris,  BU.     Wet  plad^s  in  Platte  valley,  near 

Loup  Fork. 

225.  Ciroea  lutetiana!;  Linn.     Fertile  woody  places*  along  Missouri 
"  to  Niobrara. 

226.  Myriophylhim  spicatum,  Linn.     Coitimon  in  ponds  throughout 

upper  Missouri. 

227.  Hepparis  vulgaris,  Linn.     In  standing  pools,  upper  Missouri. 

228.  Mentzdia  ornata,  Torr.  and  Gray.     Arid  argillaceous  hills  from 

latitude  43°  to  the  mountains. 

229.  Mentzdia  nuda,  Torr.  and  Gray.     Same  as  preceding. 
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230.  Opuntia  Miaaouriensis,  D.  C.     Common  thronghotit  the  upper 

Missouri  region. 

231.  Opuntia  fragUis,  Nutt.     Pecnliar  to  arid  plains,  upper  Mis- 

souri. 

232.  Opuntia. 

233.  Mammalaris  vivipara.     Seen  on  the  rich  bottoms  between 

Niobrara  and  Fort  Pierre;  bears  beautiful  purple  blossoms. 

234.  Mammalaris  NuUaUi.     Common  throughout  the  upper  Mis- 

souri country  above  Fort  Pierre;  most  abundant  in  White 
river  valley. 

235.  Bibes  Missourienaia^  Nutt.     Woody  limestone  banks  around 

Council  Bluffs. 

236.  Ribea  floridum,  Linn.     Common  on  the  upper  Missouri  and 

valley  of  Yellow  stone. 

237.  Ribea  aureum^  Pursh.     Banks  and  ravines  along  Missouri  and 

Yellow  stone. 

238.  Echinocyatia  lobata,  Torr.  and  Gray.    Durions'  hills  on  Missouri. 

239.  Penthorum  aedoidea,  lAnu.    In  wet  places,  Pl&tte  valley ;  mouth 

of  Loup  Fork. 

240.  Heuchera  Americana,  Linn.     Not  rare  in  woody  places  along 

Missouri. 

241.  Hamamdia   Virginioa,  Linn.     Abundant   in  limestone  woods 

along  Missouri  to  mouth  of  the  Platte  river. 

242.  Zizia  aurea,  Koch.     Prairies  along  Missouri  to  Big  Sioux  and 

Niobrara. 

243.  Pdytaenia  NvttaUii,  D.  C.     Dry  argillaceous  hills  and  upland 

prairies  around  Fort  Pierre;  also  on  the  Yellow  stone. 

244.  8ium  lineare,  Michx.     Moist  places  from  mouth  of  Missouri  to 

mountains. 

245.  Thaapium  barbinode,  Nutt.  Rich  woody  places  along  Missouri. 

246.  Thaapium  aureum,  Nutt  Near  Council  Bluffs. 

247.  Peucxdanum  fceniculaceum,  Nutt:     Common  on  high  prairies 

around  Council  Bluffs. 

248.  Oamorrhiza  longiatylia,  D,   C.     Moist   fertile   woods   to  Fort 

Pierre. 

249.  Oamorrhiza  breviatyUa,  D.  C.     With  the  preceding. 

250.  Cicuta  maculata,  Linn.     Wet  places,  Platte  valley, 

251.  Aralia  nudioauUa,  Linn.     Limestone  woods  to  Big  Sioux  river. 

252.  Cornuajhriday ,  Linn.     Along  the  rich  wooded  bottoms  as  high 

as  Fort  Leavenworth. 

253.  Cornua  atdUmifera,  Michx.     Wooded  bottoms  of  Missouri  from 

mouth  to  source. 

254.  Cornua  aerioea^  Linn.     Abundant  along  Missouri  bottoms.    The 

inner  bark  is  much  used  by  the  Sioux  Indians  with  their 
tobacco  in  proportions  of  three  to  one;  called  by  the  traders 
**red  osier." 
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255.  Symphortcarpus  ocddentalia^  R.  Br.     The  moBt  abundant  shrub 

along  the  rivers  and  streams  from  the  mouth  of  the  Missouri 
to  the  mountains;  often  called  **blue  wood/'  much  used  for 
making  brooms;  sometimes  covers  the  river  bottoms  almost 
exclusively. 

256.  Lomoera  cUiatd,  Muhl.     Woody  ravines,  near  Council  Bluffs, 

N.  T. 

257.  Triosteum  per/diatum^  Linn.     Not  rare  as  high  up  the  Mis- 

souri as  mouth  of  Big  Sioux. 

258.  Samimcus  Canadensis,  Linn.     Common  along  Missouri;  seen  in 

the  valley  of  Yellowstone. 

259.  Galium  aparine,  Linn.     Woody  places  along  Missouri. 

260.  Galium  trifidum,  Linn.     Moist  low  spots  on  Missouri. 

261.  Galium  boreale,  Linn.     Same  as  preceding. 

262.  Galium  triflorum^  Michx.     Same  as  preceding. 

263.  Cephalanthus  occidentalism  Mich.    Platte  valley  near  Loup  Fork. 

264.  Otderdandia  a^ngusttfoHoy    Gray.     Along  Missouri  to  Council 

Bluffs. 

265.  Vemonia/asciculata,  Michx.  Quite  common  on  prairies,  valley 

of  Missouri. 

266.  Kuhnia  eupatorioides,  Linn.     Council  Bluffs  to  Niobrara. 

267.  Eupatorium  perfdiatum,  Linn.     On  rich  bottom  prairies  near 

mouth  of  Big  Sioux. 
*268.  Eupatorium  purpuTcum^  Linn.     Council  Bluffs  to  James  river. 

269.  Eupatorium  ageratoides,  Linn.     Woody  bottoms  Council  Bluffs 

to  Port  Pierre. 

270.  lAatris  spicala^  Willd.     Rich  bottoms,  Big  Sioux. 

271.  Aster  cordifdius,  Linn.     Not  uncommon,  Big  Sioux  and  Nio- 

brara. 

272.  Aster  saggitifdius,  Willd.     Big  Sioux  and  Niobrara. 

273.  Aster  azureuSy  Lindl,     Council  Bluffs. 

274.  Aster  muUifioms,  Ait.     Council  Bluffs. 

275.  Aster  servceus^  Vent.     Fort  Pierre. 

276.  Aster  Novae- Angliae,  Ait.     Low  places  on  Missouri. 

277.  Aster  laevis^  Linn.     Upper  Missouri. 

278.  Erigeron  pumilumj  Nutt.     High  hills  around  Fort  Pierre. 

279.  Erigeron  strigosum.   Muhl.     Low  places,  Vermilion  Prairie- 

280.  Erigeron  PhUadetphicumy  Linn.     Alluvial  bottoms  of  Missouri. 

281.  Erigeron  Canadense,  Linn.  Common  all  over  Missouri  country. 

282.  Aplopappus  spinulosus,  D.   C»     High  prairies  of  Upper  Mis- 

souri. 

283.  Sdidago  rigida,  Linn. 

284.  Sdidago  incana,  Torr  &  Gray. 

285.  Sdidago  nemorcdis,  Ait. 

286.  Sdidago  gigantea.  Ait. 

287.  Sdidago  Missouriensis,  Nutt. 

288.  Grindelia  squarrosa,  Dunal.     Common  on  high  prairies  from 

lat.  43^  to  the  mountains;  medicinal  among  Indians. 

289.  Chrysopsis  viUosa,  Nutt.     Common  on  dry  hills,  Fort  Pierre. 
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290.  SUphium  lacinicUiinij  Linn.     Called  by  the  inhabitants  of  the 

country,  **  Compass  plant;''  reaches  its  healthiest  growth 
on  the  rich  fertile  bottoms  of  Missouri,  but  often  found  in 
great  abundance  on  the  high  prairies.  The  highest  point  on 
the  Missouri  river  that  I  have  observed  this  plant  is  near 
lat.  44°,  mouth  White  river;  most  abundant  in  the  Platte  val- 
ley and  on  the  broad  rich  bottoms  between  Council  Bluffs  and 
Niobrara  river,  where  it  sometimes  occupies  large  areas  to 
the  exclusion  of  other  vegetation.  That  the  leaves  of  this 
plant  set  their  faces  nort£  and  south,  may  be  proved  by  a 
pocket  compass.  Forty-nine  plants  out  of  fifty  exhibit  this 
peculiarity.  It  thus  becomes  an  excellent  guide  to  the 
traveller  across  the  pathless  prairies. 

291.  SUphium  peffoltotum,  Linn.     Seldom  seen  above  Niobrara. 

292.  Iva  aaMaris^  Pursh.     Dry  argillaceous  hills.   Fort  Pierre  and 

Fort  Union. 

293.  Ambrosia  trifidcb,  Linn.     Along  streams  and  borders  of  woods 

from  mouth  of  the  Missouri  to  mountains.  Quite  abundant. 

294.  Ambrosia  ayrofnopifolia,  Torr.  and  Gray.     Fort  Pierre. 

295.  Xanthium  strumarium^  Linn.    Sandy  bottoms  of  Yellow-stone. 

296.  Fchinacea purpurea^  Moench.  Purple  cone  flower;  called  Rattle- 

snake weed  in  the  west,  and  is  found  abundantly  through- 
out the  country.  Root  very  pungent.  Used  very  effectively 
by  the  traders  and  Indians  for  the  cure  of  the  bite  of  the 
rattlesnake. 

297.  Lepachys  cdumnaris,   Torr.  and  Gray.     Common  throughout 

the  Missouri  country,  but  most  abundant  from  Council 
Bluffs  to  Niobrara  river,  on  the  rich  broad-bottom  prairies. 
In  flower  July  8th.  Rays  usually  yellow,  sometimes  of  a 
deep  purple  velvet. 

298.  Lepachys  pinnata,  Torr.  and  Gray.   Vermilion  prairie.    Rare. 

299.  Budbeckia  hirta,  Linn.     Council  Bluffs. 

300.  Hdiopsis  leavis^  Pers.    Along  streams  in  Kansas  and  southern 

Nebraska. 

301.  Hdianthtis  gigantevs,  Jjinn.     Common  on  Upper  Missouri. 

302.  Hdianthus  gross-serratus,  Martens.     Common  on  prairies. 

303.  Coreopsis  tripteris,  Linn.     Council  Bluffs. 

304.  O(yreopsis  tinctoria,  Nutt.  James  river.  Big  Sioux,  Ac. 

305.  Adinomeris  squarrosa,  Nutt.     Common  in  thickets,  and  along 

streams  in  Kansas  and  Nebraska. 

306.  Bidens  connata,  Muhl.  Missouri,  and  White  river  Valley. 

307.  Bidms  Beckii,  Torr.    Council  Bluffs. 

308.  Dysodia  chrysarUhemoides,  Lag.  Very  abundant  in  prairie-dog 

villages  on  the  upper  Missouri. 

309.  Hdenium  autum/rvcde^    Linn.     Kansas  and  southern  Nebraska. 

310.  Anthemis  arvensis^  Linn.     Naturalized  to  Fort   Leavenworth. 

311.  Achillea  miUe/olium,  Linn.     Found  all  over  the  prairie  conn  try 

of  the  we8t;  must  be  indigenous  west  of  the  Mississippi. 

312.  Anfennaria  plantaginea^   R.  Br.     Upper   Missouri   and   Black 

Hills. 
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313,  Antmnai-ia  dioica^  R.  Br.     Same  as  last. 
3U.  Artemisia  JOifolia,  ToTT.     Gravelly  hills  along  Platte;   **Bad 
Lands." 

315.  Artemisia  coma.  Pursh,     In  the  valley  of  Missouri  and  Platte. 

316.  Artemisia  frigida^  Willd.     Prom  latitude  43°  to   mountains. 

317.  Artemisia  dracunculmdes,  Fort  Pierre  to  Bad  Lands. 

318.  Artemisia  tridentata^  Nutt.     Common  in  Bad  Lands. 

319.  Artemisia  Uennis,  Willd.     In  Platte  Valley. 

320.  Artemisia  Canadensis^  Michx.     Near  Fort  Laramie. 

321.  Artemisia  Ittdovidana^  Nutt.     Shyenne  river. 

322.  Gh/cgphalium  uliginosum,  Linn.     Council  Bluffs. 

323.  Senecio  emretis^  Linn,     Council  Bluffs  and  Big  Sioux. 

324.  Senecio  intecferrimtts,  Nutt.      About  Council  Bluffs  to  moun- 

tains. 

325.  Linosyris  graveolens^  Torr.  and  Gray.     A  very  common  shrub 

from  latitude  44°  to  mountains;  sometimes  associated  with 
Sarccbatus  vermictdaris^  and  sometimes  tfiJcing  its  place. 

326.  Cacalia  tvberosa^  Nutt.  Not  uncommon  on  the  rich  bottoms  of 

the  Missouri  and  Platte. 

327.  Lygodesmia  jimcea^  Don.     A  very  abundant  plant  all  over  the 

sterile  hills  of  the  Upper  Missouri  and  its  tributaries;  grows 
most  luxuriantly  on  the  second  upland  prairie^  It  makes 
its  first  appearance  near  Council  Bluffs,  and  extends  to  the 
mountains. 

328.  Cirsium  aUissimum,  Spreng.     Platte  valley. 

329.  Brickelia  oblongi/olia.     Along  Missouri  river. 

330.  Franseria  ambrosioides^  Cab.     Sandy  bottoms  of  the  Yellow- 

stone. 

331.  Sonchfus  asper^  Vill.     Council  Bluffs. 

332.  Mulgedium  puhheUum,  Nutt.     Big  Sioux  river. 

333.  Troximon  citspidatum,  Pursh.     Council  Bluffs  and  Big  Sioux. 

334.  Lobelia  cardinalis^  Linn.     Moist  places  along  the  Missouri  to 

the  Big  Sioux;  in  Kansas,  on  Big  Cottonwood  creek. 

335.  Lobelia  spioato^  Lam.     Mouth  of  the  Platte. 

336.  Lobdia  inflata^  Linn.     Yellow-stone  valley,  where  it  is  culti- 

vated by  the  Crow  Indians,  and  used  in  their  religious 
ceremonies. 

337.  Campanula  rotundifblia,  Linn.     Common  to  Fort  Clark. 

338.  Specularia  per/diata,  D.  C.     Throughout  the  Upper  Missouri 

country. 

339.  Arctostaphylos  uva-ursa^  Spreng.     Very  abundant  on  the  high 

rocky  hills  about  Fort  Clark;  also  abundant  in  the  moun- 
tains. It  is  the  real  '^Kininkkinnick"  of  the  Indians,  and 
used  by  them  to  mix  with  their  tobacco,  in  preference  to 
any  other  plant.  The  bark  of  Cormis  sericea  is  used  as  a 
substitute  only  in  the  absence  of  the  A.  uva-ursi. 

340.  Cliimaphihi  umbeHata^  Nutt.     Black  Hills. 

341.  Diospyros  Virginiana,  Linn.     Is  found  in  Kansas. 

342.  Flantago  major^  Linn.     On  river  bottom  near  Fort  Clark. 
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343.  Plantago  pafagonica^Ye^r.^  gnaphaloides.     Very  abundant  in  sand 

soil  and  gravelly  places  on  the  Upper  Missouri. 

344.  Plantago pusiUa^  Nutt.     On  prairies  near  Fort  Pierre;  also  on 

the  river  opposite  St.  Joseph,  in  Kansas. 

345.  Lysamachia  stricta^  Ait.     Platte  valley,  upon  Missouri. 

346.  iMricularia  irifldta^  Walt.    In  ponds.  Council  Bluffs,  White  river 

valley. 

347.  Phdipcea  ludoviciana^  Don.     Sandy  prairies,  Yellowstone. 

348.  AphyUon  fasdculatum,  Torr.  4  Gray.     Great  Bend  of  Missouri. 

349.  AphyUon  un^hrtim,  Torr.  &  Gray.     Council  Bluffs. 

350.  BcTophvlaria  nodosa^  Linn.  Abundant  along  thickets  and  streams, 

Eankas  and  Nebraska. 

351.  Ckdone  glabra,  Linn.     Along  valley  of  Missouri  to  latitude  43^. 

352.  Fenstemon  grandifloi^us,  Fraser.     A  beautiful  plant  found  along 

the  bluffs  of  the  Platte,  banks  and  sandy  bottoms  of  Missouri 
to  mountains. 

353.  Fenstemon  coeruleum,  Nutt.     Eagle  Nest  hill,  White  river  valley. 

354.  Fenstemon  erianthum,  Nutt.     Hills  around  Fort  Pierre. 

355.  Fenstemon  alhidum,  Nutt.  Low  with  glabrous  calyx.    Hills  around 

Fort  Pierre. 

356.  Fenstemon  cristattim,  Nutt.     On  high  prairies;   Upper  Missouri. 

357.  Fenstemon  gracile,  Nutt.     Prairie  bottoms,  near  Fort  Pierre. 

358.  Fenstemon pubescenSj  Solander.     Fort  Pierre;  June. 

359.  Fenstemon  levigaia,  Solander.     Fort  Leavenworth;  May. 

360.  Mimulus  virgeus.  Linn.     Council  Bluffs  and  Big  Sioux. 

361.  Mimvlus  Jamesii,  Torr.     On  the  Platte.     Dr.   Cooper. 

362.  Oraiida  Virginica,  Linn.     Quite  common  along  the  Missouri. 

363.  Veronica  anagalUs,  Linn.     Common;  Council  Bluffs. 

364.  Veronica  scvtellata,  Linn.     With  the  preceding. 

365.  Veronica  peregrina,  Linn.     Fort  Pierre. 

366.  Geradia  purpurea,  Linn.     Council  Bluffs. 

367.  CastiUeia  sessiliflora,  Pursh.     Common  about  Council  Bluffs. 

368.  CastiUeia  septentrionalis,  Lindl.     Black  Hills. 

369.  Melampyrum  americanumy  Michx.     Extends  up  the  Missouri  as 

far  as  the  mouth  of  the  Platte. 

370.  Dianthera  americana,  Linn.     Platte  valley. 

371.  Verbena  bracteosa,  Michx.     A  very  common  plant  about  prairie 

dog  villages  on  the  upper  Missouri. 

372.  Verbena  hastata,  Linn.     Platte  valley. 

373.  Verbena  stricta,  Vent.     Platte  valley;  July. 

374.  Verbena  aubletia,  Linn.     Along  the  Missouri  in  Kansas. 

375.  Lippia  lanoeolata,  Michx.     Fort  Leavenworth,  Kansas  Territory. 

376.  Fhryma  leptostachya,  Linn.     Not   rare   along   the   Missouri   t(' 

latitude  43°. 

377.  Mentha  Canadensis,  Linn.     Common  in  wet  places,  valley  of  the 

Missouri  and  Platte. 

378.  Lycopus  sinuatus,  Ell.     Same  as  preceding. 

379.  Monardafistuhsa,  Linn.     Common  along  streams  to  mountains. 

380.  Hedeoma  hirta,  Nutt.     Abundant  in   the  prairie  dog  vill»fi:«^s 

upper  Missouri. 
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381.  BlephUia  ciUcUa^  Raf.     Fort  Pierre  to  Bad  Lands. 

382.  Lophanthua  anisattia,  Benth.     James  river;  on  Missouri. 

383.  Scutellaria  par vvla^  Michx.     Council  BluflFs. 

384.  Tericrium  Canadense,  Linn.     Council  BlufiFs. 

385.  Lithospermum  canescens,  Lehm.     High  prairies,  Council  Bluffs. 

386.  LHhoapermum  latifolium,  Michx.     Fort  Pierre. 

387.  Myoaotia  glomeraia,  Nutt.     On  dry  sterile  hills,  Fort  Pierre, 

and  Bad  Lands. 

388.  Onosmodium  hispidum^  Michx.     Prairies  about  Leton   river; 

Fort  Pierre. 

389.  Mertensia  Virginioa,  D.  C.  Fort  Pierre;  in  bloom  April  20, 1855. 

390.  Echinospermum  paivlum,  Lehm.     Prairies  about  Fort  Pierre. 

391.  Echinospermum  lappulum,  Lehm.     Prairies  about  Fort  Pierre. 

392.  HydrophyUum  Virginicum,  Linn.      Shady  woods  as  high  up 

the  Missouri  as  mouth  of  White  river,  and  in  White  river 
valley.  Most  abundant  in  the  carboniferous  limestone 
regions  of  Council  Bluffs;  April. 

393.  HydrophyUum  macrophyUum,  Nutt.     With  preceding. 

394.  EUiaia  nyctelea,  Linn.     About  old  houses  and  gardens  to  Big 

Sioux,  and  along  old  roads  in  prairie  dog  villages  on  the 
upper  Missouri. 

395.  Phacdia  drcinata,  Jacq.  In  Kansas;  Dr.  Cooper. 

396.  Phlox  divaricata,  Linn.  Council  Bluffs  and  Platte  valley. 

397.  CoUomia  linearis,  Nutt.  Common  about  Fort  Pierre;  Fort 

Union. 

398.  GUia  hngijlora,  Torr.     In  sand  hills  of  Niobrara  river. 

399.  Ipomea  lepttophyUa,  Torr.     I  have  seen  this  plant  in  but  one 

locality  along  the  Missouri;  Bear  creek  near  **Bad  Lands." 
But  in  the  sand  hills  on  Loup  Fork,  along  the  Niobrara, 
and  around  Fort  Laramie,  it  is  very  abundant. 

400.  Cuscuta  glomerala,  Choisy.     Abundant  on  sandy  bottoms  of 

Missouri. 

401.  SdUmum  nigrum,  Michx.     Not  rare  on  the  sandy  bottoms  of 

Missouri. 

402.  Solanum  triflorum,    Nutt.      Very   abundant  in  prairie   dog 

villages  on  Upper  Missouri. 

403.  Solanum  Gardinenae,  Linn.     Along  Missouri  to  Council  Bluffs. 

404.  Physalis  lanoedala,  Michx.     Sandy  bottoms  of  Missouri  to  Fort 

Pierre. 

405.  Physalis  visoosa,  Linn.     Sandy  bottoms  of  Missouri  to  moun- 

tains. 

406.  Androcera  lobaJta,  Nutt.     Very  abundant  about  old  trading 

houses,  along  old  roads,  and  in  prairie  dog  villages  on 
Upper  Missouri. 

407.  Apocynum  cannabinum,  Linn.     Abundant  on  low  bottoms  of 

Missouri  to  mountains. 

408.  Asdepias  macranthera,  Torr.     Not  rare  on  the  moist  prairies 

of  upper  Missouri,  Loup  Fork,  Platte  valley;  July  16. 

409.  Asdepias  incamaia,  Linn.     Moist  places  Loup  Fork,  Platte. 


742  BEPOBT  OF  THE 

410.  Aadepiaa  tnberosa,   Linn.     Month  Big  Sionx,  and  in  Platte 

valley. 

411 .  Asdepias  vertioeUatay  Linn.    Abundant  on  prairies;  Fort  Pierre. 

412.  Anantherix  viridia,  Nutt.     Platte  valley;  Loup  Fork;  July  16. 

413.  Aoeratea  hngtfdia,  Nutt.     Gonunon  around  Fort  Pierre. 

414.  Acerates  angnstifolia,  Nutt.     With  preceding. 

415.  Fraxinua  Americana^  Linn.     Generally  diflFused. 

416.  Asarum  CanadensCy  Linn.     Near  Council  Bluffs. 

417.  Oxybaphtis  angustifolius^  Ton*.     Dry  hills  around  Fort  Pierre. 

418.  Chenopodium  album,  Linn.     Platte  valley;  Fort  Pierre. 

419.  Olione  ca/neacemy  Moq.     '*Bad  Lands;"  common. 

420.  Salicomia  herbacea,  Linn.     Saline  places;  Fort  Union. 

421.  Sarcobatus  vermicidaris,    Nees.      This   is  one   of  the   most 

abundant  shrubs  on  the  Upper  Missouri.  It  makes  its  first 
appearance  near  latitude  44^,  and  seems  to  thrive  best  in 
the  saline  clays  of  the  cretaceous  and  tertiary  formations. 
It  is  sometimes  called  ** Grease  wood''  by  the  traders,  and 
is  often  used  for  fuel  by  them  on  the  Yellowstone  river, 
where  it  grows  to  the  height  of  ten  or  twelve  feet,  with 
trunks  two  to  three  inches  in  diameter.  On  the  Yellow- 
stone and  along  the  Missouri  it  sometimes  covers  many 
square  miles  to  the  exclusion  of  other  plants. 

422.  Amaranihtts  aVms,  Linn.    Sandy  bottoms  and  shores  of  Missouri. 

423.  Bumex  persicarioddeSy  Linn.     Sandy  bottoms  of  Missouri. 

424.  Bumex  venosm,  Pursh.     Old  Ponca  village;  Loup  Fork. 

425.  Polygonum  ampMbium,  Linn.     Low  wet  places  along  Missouri. 

426.  Polygonum  avindarey  Linn.     Council  Bluffs  along  Missouri. 

427.  Polygonum  tenve^  Michx.   Council  Bluffs  to  mountains. 

428.  Benxoin  odori/erum,  Nees.     Woody  bottoms  along  Missouri, 

below  Niobrara. 

429.  Shepherdia  argentea,   Nutt.     Very  abundant  from  mouth  of 

Big  Sioux  river  to  the  mountains.  It  bears  a  profusion  of 
red  acid  fruit,  called  buffalo  berries. 

430.  Ekagnus  argentea^  Pursh.     I  have  seen  this  shrub  in  but  one 

locality  in  Missouri,  near  Fort  Clark,  on  the  high  tertiary 
hills. 

431.  Comandra  umbdlatUj  Nutt.     Fort  Pierre  and  on  the  Yellow- 

stone. 

432.  Euphorbia  ooraRaiay  Linn.     Quite  common  on  Missouri  to  lati- 

tude 45^. 

433.  Euphxyrhia  marginata^  Pursh.     Very  abundant  to  mountains. 

434.  Euphorbia  maxmUxtay  Linn.     Same  as  last. 

435.  Euphorbia  polygonifoliay  Linn.     Along  old  roads.  Upper  Mis- 

souri. 

436.  Vlmusfulva,  Michx.     Abundant  on  the  rich  bottoms  of  Mis- 

souri to  Big  Sioux,  and  ceases  to  appear  at  the  mouth  of 
Niobrara  river. 

437.  Ulmus  AmericanuSy  Linn.     Along  rivers  and  streams  to  moun- 

tains. 

438.  Ceitia  occidentaliay  Linn.     Abundant  near  to  Niobrara  river. 
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439.  MoTus  rithra,  Linn.     Very  abundant  to  mouth  of  Big  Sioux; 

seen  sparingly  and  of  small  growth  to  the  mountains. 

440.  Urtica  gracilia,  Ait.     Thickets  and  streams  to  Niobrara. 

441.  Urtica  Canadenaia,  Linn.     Same  as  preceding. 

442.  Parietaria  Fennaylvanica^  Muhl.     Missouri  and  Yellowstone. 

443.  Humtdiis  luptdtts,  Linn.     Most  abundant  in  the  Upper  Missouri 

country. 

444.  Flatanus  ocxidentcdts,  Linn.  Abundant  on  the  rich  bottoms  of 

Missouri  and  Kansas;  but  ceases  to  appear  about  one  hun- 
dred miles  above  Council  BlujSs. 

445.  JugUma  cinerea,  Linn.     Bix  Sioux. 

446.  Juglans  nigray  Linn.     Does  not  extend  above  latitude  43°. 

447.  Qtierciis  tindoria,  Bartram.     Council  Bluffs  and  Big  Sioux. 

448.  QuercMs  rvbra  Linn.    With  preceding. 

449.  Quercvs  macrocarpa,  Michx.    Extends  to  mountains. 

450.  Oorylus  Americana,  Walt.     Abundant  around  Council  Bluffs. 

451.  Betvla.     Black  hills. 

452.  Alnu8.     Black  hills. 

453.  Popidns  tremuloides,  Michx.     Black  hills. 

454.  Populm  angusbifdia,  Torr. 

455.  P^pdus  Tnowilifera^  Ait.     A  large  tree,  constituting  by  far  the 

greater  portion  of  the  timber  along  the  valley  of  Missouri. 

456.  Balix.     Several  species. 

457.  Pinus  pcmderosa,  Douglass.     Black  hills. 

458.  Ahie8  Dotiglassi.     Bad  lands  of  the  Judith. 

459.  Juniperus  Virgimana,  Linn.     Along  Missouri  to  mountains. 

460.  Arum  triphyUum,  Torr.     Low  ponds  to  Big  Sioux. 

461.  Arum  Dracontium,  Schott.     Pound  by  Dr.  Cooper  in  Kansas. 
.  462.   Typha  laii/oUa,  Linn.     Mouth  of  Platte. 

463.  Sparganium  ramoaum,  Hudson.     Low  places  to  Port  Pierre. 

464.  Lemna.     Common  in  ponds  on  upper  Missouri. 

465.  Potamogeton  natana^  Lmn.     White  river  valley. 

466.  PotamogeUm  pectincUua,  lATLXi,     In  ponds.    Bad  Lands. 

467.  Alisma  plantagOj  Linn.     Common  in  ponds,  upper  Missouri. 

468.  Sagittaria  variabilia,  Engelmann.     With  preceding. 

469.  PkUanthera  leucophea,  Nutt.     Lower  Platte. 

470.  SpirarUhes  cemua,  Rich.     Rich  bottom  prairies  of  Vermilion. 

47 1.  Cypripedium  pubeacena,  Willd.   Rocky  banks  to  Big  Sioux  river. 

472.  Cypripedium  acaule^  Ait.   With  the  preceding. 

473.  Iria  veraicolor,  Linn.     Lower  Platte. 

474.  Siayrinchium  ancy>a^  Linn.     Bottom  jprairies  to  Fort  Pierre. 

475.  Hypoxia  ereda^  Linn.     Council  Bluffs. 

476.  TriUium  aeaaOe,  Willd.     Extends  to  Big  Sioux. 

477.  SmUax  herbacea^  Linn.     Common.     Mouth  of  Platte. 

478.  SmUojx  roiwndifdia,  Linn.   Along  Missouri  to  mouth  of  Platte. 

479.  SmUadna  ateUata,   Desf.     Very  abundant  to  Niobrara,   and 

occasionally  seen  to  the  mountains. 

480.  Smtlacina  racemoaa^  Desf.     Council  Bluffs. 

481.  Pdygonatum  gigarUeum,  Dietrich.     Council  Bluffs. 


744  BEPOHT  OF  THE 

482.  Allium  Canadense,  Linn.     Big  Sioux. 

483.  AUium  reticulatum,  Nntt.     Abundant  about  Fort  Pierre. 

484.  AUium  stdlatum,  Nutt.     Platte  and  Loup  Fork. 

485.  IMium  canadense^  Linn.     Big  Sioux  to  Fort  Pierre. 

486.  Erythronium  americanum,  Smith.     Council  Bluffs. 

487.  Erythronium  cdbidum,  Nutt.     Council  Bluffs. 

488.  Yucca  angustifdia,  Sims.     From  the  mouth  of  Niobrara  river 

to  mountains;  on  sterile  hills. 

489.  Streptopus  ampUxifdiua^  D.  C.     Council  Bluffs. 

490.  Mdanthium  Virginicum^  Linn.     Big  Sioux. 

491.  Juncus  tenuisj  Willd.     Abundant  on  bottoms  of  Missouri. 
491.  Juncus  pdycephalus,  Michx.     Bad  Lands,  &c. 

493.  Tradescantia  Virginica,  Linn.    Sandy  bottoms  of  Missouri  and 

its  tributaries;  generally  diffused. 

494.  Scirpus,     Many  species. 

The  Carices  of  the  botanical  collection  were  submitted  to  the  dis- 
tinguished botanist,  Professor  Chester  Dewey,  of  the  University  of 
Rochester,  New  York,  who  is  unquestionably  the  best  living  Caricogra- 
pher  in  our  country.  Even  now,  at  the  advanced  age  of  seventy-four 
years,  his  enthusiasm  in  his  favorite  departments  of  Natural  History 
continues  unabated;  and  that  his  useful  life  may  still  be  spared  to  us 
many  years  to  come  is  the  earnest  desire  of  more  than  one  young 
student  of  science  who  have  been  encouraged  by  his  kind  words  and 
unselfish  aid  to  seek  a  recognition  in  the  scientific  world.  After  a 
careful  examination,  the  following  catalogue  and  notes  were  received 
from  Professor  Dewey : 

My  Dear  Sir:  I  enclose  the  list  of  all  the  Carices  from  Nebraska 
Territory  that  you  placed  in  my  hands  for  examination.  The  whole 
is  a  very  interesting  collection.  I  only  wonder  that,  with  your  other 
objects  of  special  attention,  you  were  able  to  seize  upon  so  many 
of  these  sedges;  and  yet  I  know  they  are  only  a  small  portion  of  the 
plants  you  have  thus  preserved.  Wishing  you  all  prosperity,  and 
rejoicing  in  your  perseverance  and  success, 
I  am  truly  yours, 

C.  DEWEY. 

Dr.  F.  V.  Hayden. 

LIST  OP  NEBRASKA  CARICES. 

495.  Carex  straminea,  Willd.     Above  Fort  Pierre. 

var.  Minor^  Dew.     Fort  Pierre. 

496.  Carex  cristata,  Schm.     Little  Sioux  river. 

497.  Carex  stipata,  Muhl.     Little  Sioux  river. 

498.  Carex  vulpinoidea,  Muhl.     Common. 

499.  Carex  mirabUis,  Dew.     Common. 

500.  Carex  cephaloidea^  Muhl.     Near  Fort  Leavenworth. 

501.  Carex  scirpoides,  Schk.     Near  Fort  Leavenworth. 

502.  Carex feshicacea,  Schk.     Missouri,  below  Fort  Pierre. 

503.  Carex  Muhknburghii^  Schk.     Missouri,  below  Fort  Pierre. 
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*504.  Carex  vvlpina,  Linn.     Large  and  fine.     Missouri,  below  Fort 
Pierre. 

505.  Carex  tenera,  Dew.     Missouri,  below  Fort  Pierre. 

506.  Carex  hookeriana,  Dew.     Missouri,  below  Port  Pierre. 

507.  Carex  rosea,  Schk.     Southern  Nebraska. 

var.  radiata,  Dew.     Southern  Nebraska. 

508.  Carex  setacea,  Dew.     Southern  Nebraska. 

509.  Carex  teretiuacda,  Good.     Southern  Nebraska. 

510.  Carex  scoparia,  Schk.     Common. 
t511.  Carex  petasaia,  Dew.     Upper  Missouri. 
J512.  Carex  stenophyUa,  Wahl.     Upper  Missouri. 

513.  Carex /estiva,?  Dev^.  (Too  old  to  decide.)    Near  Fort  Leaven- 
worth. 

§514.  Carex  Douglasti,  Boott.     Before  credited  to  arctic  regions. 

515.  Carex  leporina,  Linn.     Before  credited  to  arctic  regions. 

516.  Carex  Musata,  Lily.     Upper  Missouri. 

517.  Carex  Uanda,  Dew.     Near  Fort  Clark. 

518.  Carex  anceps,  Schk.     Near  Fort  Clark. 

519.  Carex  hystericina,  Wild.     Eagle-nest  creek. 

520.  Carex  grisea,  Wahl.     Near  Fort  Leavenworth. 

521.  Carex  marginaia^  Muhl.     Missouri,  near  Fort  Pierre. 

522.  Carex  ardata,  Boott.     Missouri,  near  Fort  Pierre. 

523.  Carex  crauei,  Dew.     Missouri  river. 

524.  Carex  steuddli,  Kth.     Missouri  river. 

525.  Carex  moodii,  Dew.     Missouri  river. 

526.  Carex  ebumea,  Boot.     Missouri  river. 

527.  Carex  lanuginosa,  Michx.     Yellowstone,  Ac. 

528.  Carex  aristata.  K.  Br.      **Bad  Lands." 

var.  longo'lanceolata,  Dew.      **Bad  Lands.'' 

529.  Carex  riparia,  Good.     Along  Missouri. 

530.  Carex  trichocarpa,  Muhl.     Along  Missouri. 

531.  Carex  vesicaria,  Linn.     Along  Missouri. 

532.  Carex  longirostris,  Torr.     Along  Missouri. 

533.  Carex  JUi/ormis,  Good.     Eagle-nest  creek. 

534.  Carex  acuta,  Linn.     Eagle-nest  creek. 

535.  Carex  vulgaris.  Fries.     Eagle-nest  creek. 

536.  Carex  strida.  Lam.     Eag^e-nest  creek. 

537.  Carex  stridior,  Dew.     Eagle-nest  creek. 

538.  Carex  reda,  Boott.     Near  Fort  Pierre. 

539.  Carex  darnsii,  Torr.     Yellowstone  river. 

540.  Carex  shortiana,  Dew.     Along  Missouri. 

NOTES  BY  PROF.  DEWEY. 

o  C.  pyipma,  LiDn.  First  found  in  our  country  in  Ohio,  several  yean  since,  and  cannot 
be  confounded  with  C.  tUptaa^  Muhl.     It  seems  to  abound  in  Nebra^f  large  and  fine. 

t  C.  j^daaaim^  Dew.    Collected  first  in  Arctic  America,  and  is  abundant  in  Nebraska. 

J  C,  dawph^Ua,  Wahl.  A  northern  carex  in  Europe,  and  first  published  by  Dr.  Boott 
among  the  **Carioe8  of  British  North  America"  as  common  there,  and  is  abundant  in 
Nebraska. 

§  C.  Douglim,  Boott.  First  described  in  Dr.  Boott's  work  just  mentioned,  but  now  found 
in  Nebraska,  which  seems  to  have  strayed,  like  C.  Rtehardrnmi,  in   ^  our  latitude. 
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541.  Car  ex  ampuUacea,  Good.     Along  Missouri. 

542.  Oarex  monUe,  Tuckerman.     Along  Missouri. 

543.  Carex  curta^  Qood.     Yellowstone  river. 

544.  Carex  lacuatris,  Willd. 

The/oBmoing  species  seem  to  be  new : 

545.  Carex  Nebrasoensis^  Dew.     Missouri  river,  near  Port  Pierre. 

546.  Carex  Haydeni,  Dew.     Missouri  river,  near  Port  Pierre. 

547.  Carex  Meekit,  Dew.     Yellowstone  river. 

548.  Carex  leavi-comca^  Dew,     Yellowstone  river. 

549.  2^izan{a  aquaiica^  Linn.    Along  Missouri,  wet  ponds  near  Coun- 

cil Bluffs. 

550.  Ahpecurtis  gmicndatvs^  Linp.  Near  low  wet  spots  on  Missouri 

near  Big  Sioux  and  mouth  of  Loup  Pork. 

551.  Vtifa  ca^pidaJta^  Torr.  Along  Missouri  river;  also  on  high  hills 

along  White  river. 

552.  SporMLvs  heterciypis^  Gray,    Along  Shyenne  river  in  Missouri. 

553.  AgrostismichauodanayToTT.    Bottoms  of  Kansas,  also  on  James 

and  Shyenne  rivers,  upper  Missouri. 

554.  Agrostis  cryptandray  Torr.    Banks  of  Little  Sioux  river. 

555.  Muhlenbergia  glorneraiay  Linn.    Abundant  on  prairies  of  upper 

Missouri;  wood  lands,  &c. 

556.  Calamagrostis  Canadensis^  Beauv.    Lower  Missouri. 

557.  Calamagrostis  hngifoLiay  Henk.  Sandy  bottoms. 

558.  Calamagrostis  strida,  Nutt.    Along  Missouri,  moist  places. 

559.  Stipa  spartea,  Linn.    Prairies  of  upper  Missouri. 

560.  Sttpa  capiUatay  Linn. 

561.  Stipa  membranaoeay  Pursh.    Sandy  banks  of  Shyenne  river. 

562.  Aristida paRenSy  Nutt.    Sterile  hills  along  Missouri;  also  on 

the  Platte. 

563.  Spartina  cynosuroideSy  Willd.    Low  situations  on  Missouri. 

564.  Boutdoua  oligostachyay  Torr.    Upland  prairies  of  Missouri. 

565.  Sesleria  dactyhideSy   Nutt.    This  is  one  of  the  most  abundant 

as  well  as  useful  grasses  on  the  Upper  Missouri.  It  grows 
in  low  matted  tufts,  covering  the  prairies  oftentimes  for  many 
miles,  and  furnishing  a  most  nutritious  and  palatable  food 
for  the  buffalo,  deer  and  other  game;  also  for  the  horses  of 
the  Indian  and  voyageur. 

566.  FesttuxL  te/ieBa,  Willd.    Valley  of  the  Missouri. 

567.  Festuca  ntUanSy  Willd.  Along  bottoms  of  Kansas. 

568.  Kaleria  cristaJtay  Linn. 

569.  Eatonica  Pennsylvanica 

570.  Poa  pralensiSy  Linn. 

571.  Poa  armuay  Linn.     Sandy  bottoms  along  Missouri. 

572.  Poa  nervatay  Willd.     On  the  Kansas. 

573.  Poa  nemoralisy  Linn.    Shady  woods  and  ravines  on  Missouri. 

574.  Arundo  phragmites.    Abundant  in  moist  places  around  Council 

Bluffs. 

575.  Elymus  CanadensiSy  Linn.     Wooded  banks  to  mountains. 


8ECBETABT  OF  WAK  747 

576.  Bruchmanma  crucifanais^  Jacq.    A  beautiful  grass,  growing 

in  low  moist  places.     I  have  not  seen  it  above  Fort  Pierre. 

577.  Unida  striata^  Torr.    Hills  of  the  Upper  Missouri. 

578.  Unicllu  pamcukUu,  Linn.    Near  Fort  Leavenworth,  K.  T. 

579.  Triticum  repena,  Linn.    Abundant  along  Missouri  river. 

580.  Hordeum  pratenae.    Above  Missouri  river. 

581.  Hordeum  ptmUum,    Nutt.    Above  Missouri  river. 

582.  Hordeum  jvhatum^    Ait.    Above  Missouri  river. 

583.  Aira  laijfdlm.     Above  Missouri  river. 

584.  Aira  dongala.     Above  Missouri  river. 

585.  Ceratochha  grandyUyra. 

586.  Cenchrus  tribdoides^  Linn.    Very  common  in  Kansas,  and  seen 

on  sand  bottoms  in  the  valley  of  Yellowstone. 

587.  Andropogoascopariua^  Michx.    Sandy  bottoms  of  Missouri. 

588.  Eragroatia  poaoidea,    Beauv.     Along  sandy  bottoms,   Lower 

Missouri. 

589.  Monroa  aquarroaa^  Torr.  in  Whipple's  Report.    Great  Bend  of 

the  Upper  Missouri. 

590.  Equiaetum  arvenae,    Linn.    Sandy  bottoms  along  Missouri. 

591.  Equiaetum  hyemcUSy  Linn.    Covers  large  areas  on  sandy  bot 

toms  of  Missouri  and  tributaries. 

592.  Adiantum  pedcUum,    Linn.    Council  Bluffs. 

593.  Botryckium  Virginicum^  Swartz.     Mouth  of  the  Platte. 
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XIV. 

Anntud  Report  of  operations  upon  the  extension  of  the  United  States 
Capitol^  the  new  dome,  and  the  continnation  of  the  post  (^ice  building 
during  the  year  ending  September  30,  1858. 

Office  of  the  Extension  of  the  Capitol, 

Washington,  November  15,  1858. 

Sir  :  I  have  the  honor  to  report  the  progress  during  the  past  year 
of  the  works  of  the  extension  of  the  Capitol. 

A  few  days  after  the  date  of  my  last  annual  report  I  had  the  honor 
to  inform  you  that  the  new  hall  of  representatives  was  completed  and 
ready  for  use.  Some  delay  in  occupying  it  was  caused,  I  believe,  by 
the  apprehension  of  members  that  the  walls  were  not  dry  enough  for 
health  ;  but  a  special  committee  having  been  instructed  to  examine 
the  hall,  made  the  following  report  on  the  14th  December  : 

**  The  special  committee  to  examine  into  and  report  on  the  condi- 
tion of  the  new  hall  of  representatives  in  the  south  wing  of  the  Capi- 
tol, and  when  it  will  be  safe  to  occupy  it,  respectfully  report  : 

**That  they  visited  and  inspected  the  hall  on  the  morning  of  the 
12th  instant.  Some  of  the  members  of  the  committee  had  supposed 
that,  the  room  having  been  lately  finished,  the  walls  must  necessarily 
be  damp.  But  on  consulting  with  the  superintendent.  Captain  M.  C. 
Meigs,  of  the  Corps  of  Engineers,  they  were  informed  that  the  walls 
of  the  chamber  had  been  built  for  two  or  three  years,  and  the  interior 
walls  supporting  the  galleries,  and  the  walls  under  the  floor  for  seve- 
ral months  ;  that  they  were  all  laid  in  brick  and  cement,  which  dries 
much  more  rapidly  than  common  lime  mortar.  There  was  no  appear- 
ance of  dampness  about  the  room  or  walls,  excepting  where  the  first 
plastering,  having  been  injured  in  putting  up  the  door-frames,  had 
been  removed  and  replaced,  to  a  small  extent,  by  fresh  plaster,  which 
of  itself  had  been  upon  the  walls  for  some  two  weeks. 

**  A  hygrometer  above  the  Speaker's  desk  indicated  a  dry  atmos- 
phere ;  and,  so  far  as  the  committee  could  judge  from  their  own 
sensations,  the  air  in  the  room  was  as  dry  as  that  of  any  ordinary 
apartment.  They  found  the  room  warm,  well  lighted,  and  ventilated 
by  a  supply  of  air,  which  they  are  assured  by  Captain  Meigs,  the  su- 
perintendent, was  flowing  through  the  room  at  the  rate  of  not  less 
than  eleven  thousand  five  hundred  feet  per  minute,  as  determined  by 
observations  at  the  inlet  passages  by  a  delicate  anemometer.  The 
temperature  had  been  designedly  raised  rather  higher  than  was  agree- 
able, in  order,  by  driving  through  the  room  a  large  quantity  of  air 
at  a  high  temperature,  to  raise  that  of  the  large  body  of  masonry 
in  the  flues  under  the  floor,  which  had  been  chilled  by  the  cold 
weather  immediately  preceding  the  meeting  of  Congress  and  the  com- 
pletion of  the  heating  apparatus. 

*  *  The  two  fans — one  of  which  is  intended  to  drive  air  through  the 
large  coil  of  steam  pipes  provided  for  heating  the  House  of  Represen- 
tatives, and  the  other  through  the  numerous  coils  arranged  in  diff'erent 
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parts  of  the  cellars  to  supply  heat  to  the  committee  rooms,  lobbies, 
and  corridors  of  the  building — are  not  yet  completed.  But  as  the  air, 
warmed  by  the  steam  coils,  rises  into  the  rooms  in  sufficient  quantity, 
in  consequence  of  the  difference  in  specific  gravity  of  heated  and  cold 
air,  the  heating  and  ventilation  of  these  rooms  were  found  to  be  in  a 
very  satisfactory  state,  the  only  fault  to  be  found  with  them  being 
that  they  were,  perhaps,  too  warm.  This  heat,  however,  is  under 
perfect  control,  and  can  be  increased  or  diminished  at  pleasure. 

**  The  supply  of  air  to  the  representatives'  chamber,  at  the  time  of 
the  committee's  visit,  has  already  been  stated  at  eleven  thousand  five 
hundred  feet  per  minute,  by  actual  measurement.  They  were  in- 
formed that  the  fan  which  is  being  built  for  the  supply  of  the  hall, 
will  be  capable  of  supplying  one  hundred  thousand  cubic  feet  per 
minute — a  quantity  sufficient  to  change  entirely  the  air  contained  in 
the  hall  every  five  minutes  ;  the  cubic  contents  of  the  hall  and  galle- 
ries being  four  hundred  and  sixty -five  thousand  cubic  feet. 

**The  members'  retiring  room,  the  Speaker's  room,  the  Clerk's 
rooms,  the  room  for  the  Sergeant-at-Arms,  the  current  document 
rooms,  the  cloak  and  hat  and  wash  rooms  are  conveniently  arranged 
near  the  hall,  and  are  ready  to  be  furnished  and  occupied. 

**The  south  lobby  and  the  private  stairs  are  so  arranged  as  to 
admit  of  cutting  off  all  the  above  rooms  from  the  admission  of 
strangers,  and  reserving  them  for  the  sole  use  of  the  House;  and  this 
the  committee  recommend  to  be  done  by  order  of  the  House. 

**For  the  official  reporters  of  the  House  a  convenient  desk,  imme- 
diately under  the  Clerk's  desk,  is  provided,  and  for  the  •  accommoda- 
tion of  the  reporters  of  the  public  press  there  is  ample  room  in  the 
gallery  immediately  over  the  Speaker's  chair  and  east  of  the  railing. 
The  committee  recommend  that  this  part  of  the  gallery  and  the  room 
immediately  behind  it  in  the  third  story  be  set  apart  for  their  use, 
and  provided  with  desks  and  conveniences  for  taking  and  writing  out 
their  notes.  The  telegraphic  wires  should  also  be  introduced  into 
this  room,  so  as  to  permit  the  transmission  of  intelligence  direct  from 
the  reporters  to  the  distant  press.  By  this  means  the  report  of  an 
hour's  speech  might  be  completely  set  up  in  New  York  within  fifteen 
minutes  after  its  delivery. 

**The  corridors  leading  to  the  hall  are  dry  and  comfortable.  In 
some  of  them  the  tile  floors  are  not  yet  laid,  but  there  is  no  reason 
for  waiting  until  this  is  done.  The  floors  are  of  brick  and  can  remain 
in  their  present  condition  until  the  termination  of  the  session,  the 
tiles  in  the  meantime  being  stored  in  the  cellar. 

'^For  the  present  the  committees  and  the  officers  of  Congress 
whom  it  may  not  be  convenient  to  accommodate  can  remain  in  the 
old  building,  to  which  there  will  be  convenient  access  through  a 
covered  passage  leading  from  the  new  directly  to  the  old  hall,  wHich 
it  will  enter  by  the  window-door  behind  the  Speaker's  chair. 

**  The  committee  made  some  trial  of  the  acoustic  qualities  of  the 
room.  They  found  very  little  reverberation — so  little  as  not  to  inter- 
fere with  distinctness  of  hearing;  and  ascertained  by  trial  that  not 
only  could  all  that  was  said  at  the  Speaker's  desk  be  heard  on  all 
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parts  of  the  floor  and  galleries,  but  that  the  voice  from  each  mem- 
ber's desk  or  from  any  part  of  the  galleries  could  be  easily  made 
audible  in  all  parts  of  the  room,  without  raising  it  above  the  tone 
required  in  speaking  across  a  table. 

**  There  maybe  some  little  inconvenience  and  interruption  of  work 
upon  unfinished  parts  of  the  building  outside  of  the  hall,  but  the  hall 
itself  is  completely  read)'  for  the  use  of  the  House;  and,  in  view  of 
the  great  advantages  in  the  comfort,  convenience,  and  health  of  the 
members;  the  great  improvement  in  the  transaction  of  the  legislative 
business,  from  the  perfect  acoustic  qualities  of  the  room  insuring  to 
every  member,  wherever  his  seat  may  be,  the  ability  to  be  heard  and 
understood  when  he  may  address  the  House ;  and  in  view  of  the  fact 
that  the  immense  expenditure  of  the  Capitol  extension  has  been 
incurred  solely  for  the  purpose  of  providing  such  rooms  for  the  delibe- 
rations of  Congress,  they  cannot  hesitate  to  recommend  that  the 
House  avail  themselves  of  the  use  of  this  room  as  soon  as  possible. 

**Some  furniture  and  books  for  current  use  it  will  be  necessary  to 
remove,  and  some  lumber  and  rubbish  yet  encumber  the  approaches. 
These  can  all,  in  their  opinion,  be  removed  by  Wednesday  morning, 
and  they  therefore  recommend  the  adoption  of  the  following  reso- 
lution : 

*  *  Resolved^  That  when  this  House  adjourns  to-morrow  it  will  adjourn 
to  meet  in  the  new  hall  of  representatives,  in  the  south  wing  of  the 
extension  of  the  Capitol,  on  Wednesday  at  noon." 

The  resolution  of  the  committee  was  adopted,  and  on  the  16th  of 
December  the  House  of  Representatives  for  the  first  time  assembled 
in  the  new  hall. 

The  first  public  use  of  the  hall  was  on  Sunday,  the  13th  of  Decem- 
ber, on  which  day  divine  service  was  held  in  it,  the  Rev.  G.  D. 
Cummins  officiating. 

When  the  charge  of  the  Capitol  extension  was  committed  to  me  in 
April,  1853,  my  attention  was  particularly  directed  by  your  prede- 
cessor, the  Hon.  Jefferson  Davis,  Secretary  of  War,  to  the  great  im- 
portance of  providing  rooms  suited  by  their  acoustic  qualities,  by 
their  warming,  ventilation,  and  lighting  for  the  purposes  of  legisla- 
tion. In  his  instructions  to  me  on  taking  charge  of  the  work  I  was 
told:  '*The  great  object  of  the  extension  of  the  Capitol  is  to  provide 
rooms  suitable  for  the  meeting  of  the  two  houses  of  Congress — ^rooms 
in  which  no  vitiated  air  shall  injure  the  health  of  the  legislators,  and 
in  which  the  voice  from  each  member's  desk  shall  be  easily  made 
audible  in  all  parts  of  the  room.  These  problems  are  of  difficult 
solution,  and  will  require  your  careful  study." 

I  was  fully  impressed  with  the  difficulty  and  importance  of  the 
question;  for  the  whole  vast  expenditure  of  the  extension  of  the 
Capitol  may  be  said  to  have  been  incurred  almost  solely  because  the 
representative  chamber  in  the  old  building  was  so  unfortunate  in  its 
acoustic  qualities.  The  great  difficulty  of  speaking  and  hearing  in 
it  seriously  aflTected  the  course  of  legislation.  The  influence  of  a 
member  in  debate  depended  too  much  upon  the  possession  of  strength 
of  voice  to  make  itself  heard  through  the  irregular  echoes  and  rever- 
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berations  of  the  hall,  and  many  men,  finding 'the  effort  to  speak 
exhausting  and  injurious,  were  forced  to  abandon  the  attempt  to  exer- 
cise that  influence  upon  the  legislation  of  the  country  to  which  their 
talents  and  their  acquirements  entitled  them. 

The  defects  of  the  room  led  to  disorder  and  irregularity,  and  it  was 
to  be  hoped  that  if  a  room  could  be  constructed  in  which  an  ordinary 
voice  could  be  distinctly  heard  by  every  member  on  the  floor,  it  would 
lead  to  greater  attention  to  the  debates  and  a  better  understanding 
of  the  important  subjects  constantly  coming  before  the  House. 

In  attempting  the  study  of  this  subject  I  found  little  settled  or 
satisfactory,  and  the  state  of  the  science  may  be  summed  up  in  the 
evidence  of  Faraday  before  a  British  parliamentary  commission,  when 
examined  in  regard  to  the  plans  of  the  new  houses  of  parliament  then 
under  consideration. 

He  stated  that  he  did  not  think  it  would  be  possible  to  prepare 
plans  beforehand  which  should  certainly  accomplish  the  object  of 
securing  a  good  room  for  speaking  and  hearing;  that  an  architect 
might  fail  because  he  was  not  a  scientific  man,  and  a  scientific  man 
because  he  was  not  an  architect;  that  his  own  lecture  room  at  the 
Royal  Institution  was  a  good  room,  but  he  did  not  know  the  reason 
why. 

The  results  of  my  studies  were  a  recommendation  to  abandon  the 
plans  of  the  legislative  halls  and  the  whole  interior  arrangement  of 
the  new  wings  of  the  Capitol  as  then  under  construction,  and  the 
adoption  of  plans  which  I  had  the  honor  of  presenting.  That  of  the 
new  hall  of  representatives,  as  since  constructed  in  the  south  wing, 
was  presented  to  the  Hon.  Secretary  Davis  on  the  19th  of  May,  1853, 
with  a  report  upon  the  reasons  for  adopting  it  and  the  principles  upon 
which  it  was  based,  which  was  printed  in  the  annual  report  from  this 
office  of  October  22,  1853.— (See  Ex.  Doc.  No.  1,  83d  Congress,  Ist 
session,  part  II,  pages  79  to  84.) 

The  propriety  of  the  course  adopted  and  the  success  of  the  plans 
have  been  proved  by  the  use  of  the  hall  during  the  last  winter,  as  is 
shown  by  the  following  letter,  which  I  had  the  honor  to  receive  from 
the  Speaker  of  the  House  of  Representatives,  the  Hon.  James  L. 
Orr: 

**  Anderson,  South  Carolina,  August  13,  1858. 

**SiR  :  At  an  early  period  during  the  last  session  of  Congress  you 
requested  me  to  give  my  opinion  of  the  fitness  of  the  new  hall  of  the 
House  of  Representatives  for  the  purposes  of  its  erection.  I  delayed 
responding  to  your  request  until  the  close  of  the  session,  that  I  might 
form  an  opinion  upon  such  observation,  at  all  seasons  and  under  all 
circumstances,  as  would  be  definite  and  satisfactory. 

**It  has  been  occupied  from  December  until  the  middle  of  June — 
seasons  of  the  lowest  and  highest  temperature  of  cold  and  heat;  it 
has  been  occupied  with  crowded  galleries  and  empty  benches,  by  day 
and  by  night;  and  under  all  circumstances,  in  its  acoustics,  its  ventila- 
tion, its  heating,  its  lighting,  and  its  conveniences  for  the  comfort  of 
members  and  the  transaction  of  business,  I  consider   it  eminently 
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successful.  When  order  is  preserved  an  ordinary  voice  can  be  heard 
distinctly  in  the  remotest  part  of  the  hall  or  galleries.  I  presume 
there  is  no  hall  in  the  world,  having  so  large  a  number  of  square  feet 
within  its  walls,  where  the  speaker  is  heard  with  so  little  effort  on 
his  part. 

**The  ventilation  is  equally  successful.  The  densest  crowd  in  the 
galleries,  during  the  most  protracted  sittings,  breathed  a  fresh  atmos- 
phere, free  from  all  heaviness  or  impurity. 

^  ^  The  heating  apparatus  is  so  perfect  that  the  engineer  had  only 
to  be  notified  what  temperature  was  desired,  when  in  a  few  minutes 
it  was  supplied. 

*  *  The  arrangement  for  lighting  the  hall  is  admirable.  Not  a  burner 
is  seen,  and  yet  such  a  flood  of  softened  light  is  poured  down  through 
the  stained  glass  ceiling  of  the  hall  that  it  was  difficult  to  distinguish 
when  the  day  ended  and  the  night  commenced. 

**The  hall  and  its  fixtures  are  a  splendid  triumph  of  your  profes- 
sional skill,  and  will  ever  remain  a  proud  monument  to  your  genius. 

**I  am,  sir,  very  respectfully,  yours,  &c., 

*^  JAMES  L.  ORR,  Speaker. 

''  Captain  M.  C.  Meios, 

^^  Engineer,  dtc,  Washington.^ ^ 

It  is  with  no  ordinary  satisfaction  that  I  am  able  thus  to  place  upon 
record  the  proof  of  the  complete  success  of  the  work  committed  to 
me,  and  upon  which  I  have  been  so  long  engaged. 

I  believe  that  in  the  influence  to  be  exerted  upon  the  legislation  of 
the  country,  by  the  great  advantages  this  hall  affords  in  the  more  in- 
telligent transaction  of  the  public  business;  in  the  greater  facilities 
for  seeing  and  hearing,  and  thus  of  understanding  what  is  before  the 
House,  its  cost,  which  may  be  considered  as  the  cost  of  the  exten- 
sion itself,  will  be  early  repaid  to  the  country. 

The  purity  of  the  atmosphere  of  the  hall,  secured  by  the  perfect 
ventilation,  has  already  exerted  a  beneficial  influence  upon  the  health 
of  those  occupying  it. 

The  last  session — a  long  and  laborious  one — is  remarkable  for  the 
fact  that  no  member  of  the  House  present  in  Washington  died  during 
the  session;  and  yet  the  House,  I  am  informed,  though  it  adjourned 
on  the  14th  of  June,  some  two  months  earlier  in  the  season  than  at 
any  long  session  for  years,  was  in  actual  session  in  the  hall  for  some 
fifty  hours  more  than  in  the  longest  session  previously  known;  and 
passed  more  bills  and  transacted  more  business  than  ever  before. 

The  Senate  chamber  is  nearly  ready  for  use.  I  had  expected  to 
have  it  completed  by  the  first  Monday  in  December,  but  I  have  been 
disappointed  in  some  things  upon  which  it  depends,  and  I  find  it  will 
now  require  a  few  weeks  more  time. 

The  causes  of  this  delay  it  is  not  necessary  here  to  recount.  They 
were  beyond  my  control. 

The  heating  and  ventilating  apparatus  for  both  wings  is  in  con- 
dition for  use.  That  in  the  south  wing  has  been  in  constant  use  for 
nearly  a  year,  and  has  given  entire  satisfaction.     That  for  the  north 
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wing  is  completed,  and  the  building  has  been  warmed  by  it,  whenever 
necessary,  for  some  months  past. 

The  rooms  of  the  Secretary  of  the  Senate,  the  senators'  retiring 
room,  the  ante-chamber,  the  corridors  about  the  Senate,  and  a  great 
part  of  the  committee  rooms  of  the  north  wing,  are  completed  or 
nearly  so. 

In  the  ante-chamber  of  the  Senate — a  room  magnificently  decorated, 
and  for  which  designs  had  been  prepared  to  be  painted  in  fresco  on 
the  walls — the  proviso  attached  to  the  last  appropriation  for  the 
Capitol  extension  has  arrested  the  work.  Spaces  which  had  been 
prepared  for  the  fresco  painter  therefore  remain  unfinished.  The 
mere  decoration  of  the  room  is  complete,  and  the  room  can  be  used. 
At  some  future  d^-y  it  is  to  be  hoped  that  these  spaces  will  be  filled 
by  fresco  paintings  worthy  of  the  room  they  should  adorn,  and  of  the 
magnificent  building  which  contains  it. 

The  proviso  in  relation  to  works  of  art,  attached  to  the  last  appro- 
priation, is  as  follows: 

*  *  Provided,  that  none  of  this  appropriation  shall  be  expended  in 
embellishing  any  part  of  the  Capitol  extension  with  sculpture  or 
paintings,  unless  the  designs  for  the  same  shall  have  undergone  the 
examination  of  a  committee  of  distinguished  artists,  not  to  exceed 
three  in  number,  to  be  selected  by  the  President;  and  that  the  designs 
which  said  committee  shall  accept  shall  also  receive  the  subsequent 
approbation  of  the  Joint  Committee  on  the  Library  of  Congress;  but 
this  provision  shall  not  be  so  construed  as  to  apply  to  the  execution 
of  designs  heretofore  made  and  accepted  from  Crawford  and  Rogers." 

As  the  Joint  Library  Committee  does  not  sit  during  the  recess,  it 
has  been  impossible,  since  the  passage  of  this  proviso,  to  submit 
designs  to  it.  The  immediate  effect  of  its  passage,  therefore,  was  to 
arrest  all  paintings  in  progress  intended  for  the  Capitol  extension, 
and  to  prevent  the  commencement  of  new  ones. 

In  the  rooms  and  corridors  in  which  the  decoration  had  been  com- 
menced, the  merely  decorative  portion  of  the  coloring  was  continued, 
but  the  spaces  intended  for  pictures  are  left  blank  until,  by  some 
future  action,  Congress  determines  the  mode  of  carrying  out  its 
views  in  regard  to  the  embellishment  of  the  building  by  works  of  art. 

Mr.  Walker,  who  was  employed  in  painting  a  picture  of  the  storm- 
ing of  Chepultepec,  for  the  Military  Committee  room  of  the  south 
wing,  has  been  stopped  in  his  work  by  this  proviso.  His  picture 
was  perhaps  half  finished  at  the  time.  It  is  to  be  hoped  that  it  may 
be  found  possible  .to  authorize  him  to  complete  it. 

In -regard  to  a  permanent  committee  of  artists,  I  venture  to  suggest 
here  that  there  are  some  difficulties.  It  would  be  diflScult  to  select 
three  distinguished  American  artists  whose  reputation  should  be  such 
as  to  entitle  them  to  sit,  without  appeal,  in  judgment  on  the  works 
of  their  brother  artists,  and  whose  pencils  or  chisels  could  at  the 
ftsame  time  be  spared  from  the  decoration  of  the  building. 

There  are  few  artists  yet  in  this  country  qualified,  by  practice  and 
by  reputation,  for  such  historical  works  as  ought  to  adorn  the  panels 
in  the  legislative  halls,  and  the  spaces  reserved  for  pictures  in  the 
Vol.  ii^ 48 
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grand  staircases  and  in  the  ante-chamber  of  the  Senate  and  other 
public  rooms. 

It  is  to  be  feared,  too,  that  without  some  special  provision  for  pro- 
curing designs,  artists  will  not  be  forward  in  supplying  them.  The 
preparation  of  a  design  for  a  historical  picture  is  a  work  of  study,  of 
labor,  and  of  time.  An  artist's  time  is  too  valuable  to  him  to  be 
given  without  compensation  on  the  chance  of  success  embraced  in 
the  approval  of  designs  by  two  separate  committees,  one  of  them 
consisting  of  artists  whom  he  may  think  superior  or  inferior  to 
himself. 

The  most  liberal  and,  it  seems  to  me,  most  judicious  mode  of  grant- 
ing commissions  for  works  of  art,  would  be  to  constitute  some  body 
with  the  power  to  give  to  such  artists  as  may  have  established  a 
sufficient  reputation,  commissions  at  a  fixed  price  for  pictures  to  fill 
certain  panels;  or  to  grant  to  one  artist  a  commission  to  decorate  one 
of  the  great  staircases,  leaving  the  subject  and  the  mode  of  treat- 
ment to  the  artist,  subject  only  to  the  revision  of  the  committee 
granting  the  commission.  An  artist  who  thus  received  a  commission 
would  have  the  certainty  of  compensation  for  all  the  labor  and  time 
he  spent  upon  his  work.  It  is  a  matter  of  course  that  an  artist,  hon- 
ored by  a  liberal  commission  from  the  country  for  a  picture  to  be 
placed  in  the  Capitol,  to  be  seen  and  criticised  by  all,  would  do  his 
best. 

But  little  historical  painting  has  thus  far  been  attempted  in  the 
Capitol  extension.  What  little  has  been  done  has  been  done  with 
the  object  of  calling  attention  to  the  subject,  and  indicating  the 
mode  in  which  the  building  admits  of  decoration  by  works  of  art. 
As  public  attention  has  been  called  to  it,  my  object  has  been  accom- 
plished, and  I  shall  be  ready  to  carry  out,  so  far  as  depends  upon 
my  sphere  of  duty,  any  plan  which  the  friends  of  art  succeed  in 
passing  through  Congress. 

The  sculpture  from  Mr.  Crawford's  designs  for  one  of  the  eastern 
pediments  has  been  nearly  finished.  No  design  has  yet  been  adopted 
for  the  other.  It  is  to  be  hoped  that  Congress  will  make  some  pro- 
vision for  it  at  the  approaching  session. 

The  contractors  for  marble  have  delivered  a  very  large  quantity  of 
this  material  during  the  past  year,  but  their  quarry  has  not  proved 
capable  of  supplying  the  shafts  of  the  columns  in  single  blocks,  as 
required  by  the  supplemental  contract  of  30th  March,  1 854,  under 
the  joint  resolution  of  20th  February,  of  that  year. 

After  a  long  correspondence  the  contractors  oflered  to  deliver  the 
column  shafts  in  single  blocks  from  the  quarries  of  Carrara,  Italy; 
one  of  them  proposing  to  deliver  them  at  the  Capitol,  according  to 
the  terms  of  the  contract,  substituting,  however,  the  Carrara  marble 
for  that  of  the  Lee  quarry,  which  it  was  impossible  to  procure  in 
large  enough  blocks;  the  other  member  of  the  firm  proposing  to 
deliver  them  upon  the  dock  in  Washington;  the  price  to  be  the  same 
as  that  provided  by  the  contract,  viz:  $1,400  for  each  shaft  in  a 
single  piece. 
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This  proposition  you  did  not  think  it  proper  to  accept,  and  the 
advertisement  below  was  issued  by  your  direction: 


PROPOSALS  FOR  SHAFTS. 

U.  S.  Capitol  Extension  and  Washington  Aqueduct  Office, 

Washington,  September  30,  1858. 

Sealed  proposals  will  be  received  at  this  office  until  the  fourth  day 
of  December  next,  at  noon,  for  furnishing,  on  the  grounds  of  the 
extension  of  the  Capitol,  one  hundred  shafts  for  the  columns  of  the 
exterior  porticos  of  that  building. 

The  dimensions  are  as  follows: 

One  hundred  shafts,  including  the  upper  torus  of  the  base;  each 
shaft  to  be  twenty-five  feet  two  and  one-eighth  inches  in  height  from 
the  bottom  of  said  torus  to  the  top  of  the  upper  astragal. 

The  diameter  of  the  torus  or  bottom  piece  of  shaft  to  be  three  feet 
seven  and  five-eighths  inches;  the  diameter  of  the  shaft  above  the 
base  to  be  three  feet,  and  at  the  neck  below  the  capital  two  feet  six 
and  one-eighth  inches;  and  the  diameter  of  the  upper  astragal  to  be 
two  feet  eleven  and-seven  eighths  inches.  These  are  the  net  dimen- 
sions of  the  work  when  finished. 

All  the  blocks  to  be  scabbled  round  to  dimensions,  and  to  be  free 
from  all  defects  which  would  make  blemishes  in  the  finished  columns. 

The  above  shafts  to  be  of  white  American  marble,  similar  in  color, 
grain,  and  composition  to  that  used  in  the  exterior  of  the  Capitol 
extension,  which  comes  from  near  Lee,  Massachusetts. 

Every  proposal  should  be  accompanied  with  a  block  at  least  one 
cubic  foot  in  size,  as  a  specimen  of  the  marble  ofibred.  This  speci- 
men will  be  submitted  to  proper  chemical  and  mechanical  tests  before 
being  accepted  for  the  work. 

The  proposals  should  state  the  time  within  which  the  marble  will 
be  delivered,  and  should  be  accompanied  by  a  written  guarantee, 
signed  by  one  or  more  responsible  persons,  to  the  efifect  that  he  or 
they  undertake  that  the  bidder  or  bidders  will,  if  his  or  their  bids  be 
accepted,  enter  into  an  obligation  within  ten  days,  with  good  and 
sufficient  securities,  for  the  completion  of  the  work  undertaken;  said 
guarantee  to  be  accompanied  by  the  certificate  of  the  United  States 
district  judge.  United  States  district  attorney,  navy  agent,  or  some 
officer  of  the  general  government,  or  individual  known  to  the  engineer 
or  Department  of  War,  that  the  guarantors  are  able  to  make  good 
their  guarantee. 

The  United  States  reserves  the  right  to  reject  any  or  all  bids  not 
deemed  advantageous,  and  to  make  other  arrangements  for  procuring 
the  marble. 

Proposals  will  be  received  for  furnishing  the  shafts  either  in  single 
blocks  or  in  blocks  of  not  less  than  four  feet  in  length,  and  the  num- 
ber of  shafts  ofifered  in  single  blocks  or  in  pieces,  respectively,  should 
be  stated. 


756  REPOBT  OP  THE 

Proposals  will  be  opened  in  this  office  at  noon  of  the  4th  of  December 
next,  in  the  presence  of  bidders  who  may  choose  to  be  present. 
By  order  of  the  Secretary  of  War. 

M.  C.  MEIGS, 
Captain  of  Engineers^  in  charge  (f  U.  3.  Capitol  Extension. 


FORM  OF  A  GUARANTEE. 


Captain  M.  C.  Meigs,  Unit  d  States  Engineers: 

We  the  undersigned,  residents  of  ,  in  the  State  of 

,  hereby,  jointly  and  severally,  covenant  with  the 

United  States,  and  guaranty,  in  case  the  foregoing  bid  of 

be  accepted,  that  he  or  they  will,  within  ten  days  after  the  accept- 
ance of  the  said  bid,  execute  the  contract  for  the  same,  with  good  and 
sufficient  sureties,  to  perform  the  work  or  furnish  the  articles  proposed, 
in  conformity  to  the  terms  of  the  advertisement  under  which  it  was 

made.     And  in  case  the  said shall  fail  to  enter  into  contract 

as  aforesaid,  we  guaranty  to  make  good  the  difiference  between  the 
offer  by  the  said and  the  next  lowest  bidder. 

A.  B. 

C.  D. 

I  hereby  certify  that,  to  the  best  of  my  knowledge  and  belief,  the 
above  named  guarantors  are  good  and  sufficient. 

E.  P. 

The  whole  quantity  of  marble  delivered  by  the  contractors  in  the 
twelve  months  ending  30th  September,  is  74,789  cubic  feet,  costing 
$140,154  94. 

The  principal  marble  work  of  the  year  has  consisted  of  the  piers  of 
the  arcades  of  the  ten  porticos,  in  which  much  progress  has  been 
made;  the  completion  of  the  cell  walls  of  the  connecting  corridors; 
fitting  up  of  the  senators'  retiring  room;  the  four  great  staircases; 
and  the  completion  of  the  marble  skirtings  generally. 

The  senators'  retiring  room  is  lined  throughout  with  polished 
marble.  The  ceiling,  deeply  moulded  in  polished  Italian  marble,  is 
supported  by  Corinthian  columns  and  pilasters  of  the  same  material. 
The  niches  and  walls  are  lined  with  polished  Tennessee  marble. 

The  four  great  staircases  are  nearly  finished.  The  stairs  are  of 
marble,  and  the  landings  and  ceilings  of  marble  are  supported  upon 
marble  columns  of  the  Corinthian  style,  highly  polished.  The  effect, 
even  in  the  present  unfinished  condition  of  these  staircases,  is  very 
rich  and  magnificent. 

The  walls  have  been  prepared  with  large  plain  spaces  for  pictures, 
and  it  is  to  be  hoped  that  the  painting  of  these  pictures  may  not  be 
long  delayed. 

The  light  has  been  arranged  with  a  view  to  the  introduction  of 
three  large  historical  pictures  upon  each  of  these  four  staircases,  one 
in  each  to  be  about  thirty  feet  by  twenty  feet  in  size. 
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A  niche  for  the  reception  of  a  colossal  statue  is  also  provided  upon 
the  principal  landing  of  each  staircase. 

There  have  been  applied  to  this  building,  in  Washington,  during 
the  past  year,  147,404  days'  work  upon  the  United  States  pay-roll, 
and  96, 152  days'  work  by  those  employed  by  the  contractors  about 
the  building;  in  all,  243,556  days'  work,  which  is  exclusive  of  the 
large  forces  employed  at  the  marble  and  granite  quarries,  and  in  the 
various  private  workshops,  whose  resources  have  been  made  available 
for  the  building. 

CASH  ACCOUNT. 

Available  September  30,  1857 $724, 187  04 

Appropriation  of  June  12,  1858 750,000  00 


1,474,187  04 
Expended  during  the  year  ending  September  30,  1858      1, 130, 910  26 

Available  September  30,  1858 343,276  78 

All  of  which  will  probably  be  expended  by  the  1st  of  January  next. 
Amount  to  be  appropriated  for  the  service  of  the  year 

ending  June  30,  1860 500,000  00 


All  of  which  is  respectfully  submitted  by  your  obedient  servant, 

M.   C.  MEIGS, 
Captain  of  Engineers,  in  charge 

United  States  Capitol  Extension. 
Hon.  John  B.  Floyd, 

Secretary  of  War. 


Office  of  the  Extension  of  the  United  States  Capitol, 

Washington,  November  15,  1858. 

Sib:  I  have  the  honor  to  report  the  progress  of  operations  for 
rebuilding  the  dome  of  the  Capitol. 

At  the  date  of  my  last  annual  report  the  brick  work  of  the  walk 
had  been  carried  to  within  a  foot  or  two  of  the  top  of  the  brackets 
on  which  the  piers  and  columns  of  the  peristyle  rest.  Some  of  the 
pillars  of  the  principal  story  had  been  set,  and  others  were  being 
received  and  fitted. 

During  the  past  year  the  skeleton  of  the  principal  story  in  two 
stages,  as  high  as  the  top  of  the  cornice  of  the  circular  colonnade,  has 
been  finished,  and  the  columns  have  all  been  set  in  their  places.  The 
height  above  the  base  of  .the  iron  work  is  42  J  feet. 

The  wrought  iron  boiler  plate  band,  which  connects  the  whole 
work,  has  been  secured  in  its  place,  and  the  work  made  ready  for 
winter. 

The  shell  which  covers  this  skeleton,  with  forms  of  architectural 
decoration,  is  now  being  prepared  by  Messrs.  James   Beebe  &  Co. , 
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at  their  works  in  New  York,  and  will  be  ready  to  set  early  next 
season. 

It  embraces  the  interior  and  exterior  pilasters  and  cornices;  the 
window-frames  and  their  mouldings;  and  the  heavy  balustrades  which 
surmounts  the  exterior  cornice,  and  will  complete  the  principal  story 
of  the  work. 

I  should  be  pleased  to  be  able  to  report  a  greater  progress  in  this 
work,  but  the  want  of  cordial  co-operation  on  the  part  of  the  archi- 
tect associated  with  me  has  much  interfered  with  the  studies  and 
drawings  of  the  work.  As  it  appears  to  me,  he  has  much  mistaken 
his  authority  and  his  duty;  and,  as  it  was  a  matter  which  could  be 
settled  only  by  the  department,  I  have  awaited  its  decision. 

A  careful  estimate  of  the  quantity  of  iron  received  for  the  dome,  to 
the  month  of  June  last,  shows  that  there  had  been  received  of 

Cast  iron 2,860,529  lbs.  =  1,277  tons. 

Wroughtiron 237,247  lbs.  =     106  tons. 


3,097,776  1,383 


The  greater  part  of  this  iron  work  was  finished  and  in  place  upon 
the  dome,  and  the  total  expenditure  to  that  date  having  been 
$206,391  52,  including  all  expenses  for  pay  of  officers  and  workmen; 
for  making  drawings  and  patterns;  for  demolishing  and  removing  the 
old  dome  and  re-building  the  masonry,  and  all  other  incidental 
expenses;  I  find  that  the  cost  of  the  iron  work  put  up  had  averaged, 
per  lb.,  6|  cents. 

This  average  should  be  diminished  as  the  work  progresses,  for  a 
large  portion  of  the  total  expenditure,  which  is  included  in  making  it 
up,  is  properly  chargeable  upon  the  whole  work;  such  as  the  first 
studies  of  drawings;  demolition  of  the  old  dome;  rebuilding  of  ma- 
sonry to  receive  the  iron  work,  machinery,  derricks,  engines,  and 
tools  for  hoisting  and  fitting  the  iron  work,  &c. 

A  drawing,  showing  the  present  state  of  the  work,  accompanies  this 
report. 

CASH  ACCOUNT. 

Available  September  30,   1857 $602, 193  92 

Expended  to  September  30,  1858 119,450  43 


Available  September  30,  1858 482, 743  49 


No  appropriation  was  made  at  the  last  session,  and  none  is  asked 
this  year,  as  the  sum  available  will  be  sufficient  for  the  service  of  the 
year. 

Respectfully  submitted. 

M.   C.  MEIGS, 
Captain  of  Engineers  in  charge. 
Hon.  John  B.  Floyd, 

Secretary  of  War. 
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Office  of  the  Extension  of  the  Capitol, 

Washington^  November  15,  1858. 

Sir:  I  have  the  honor  to  report  the  progress  of  the  work  upon  the 
continuation  of  the  Post  Office  building  during  the  past  year. 

At  the  date  of  my  last  annual  report,  the  exterior  walls  on  the  west 
front  and  a  part  of  the  north  and  east  front  had  been  raised  to  the 
level  of  the  architrave,  and  two  or  three  rooms  of  the  west  basement 
were  occupied  by  the  Post  Office  Department. 

The  cornice  has  now  been  set  on  a  greater  part  of  the  west 
front.  The  columns  and  the  capitals  of  the  pilasters,  about  one-half 
of  the  architrave,  and  a  small  part  of  the  cornice  has  been  set  upon 
the  north  front.     The  columns  of  the  west  front  have  also  been  set. 

The  gap  in  the  east  front,  so  long  occupied  by  the  old  buildings  of 
the  city  post  office,  has  been  filled  to  the  top  of  the  basement,  and 
the  marble  is  being  rapidly  set.  The  granite  walls  of  the  building 
facing  on  the  courtyard,  are  nearly  completed. 

The  city  post  office  has  for  many  months  occupied  the  rooms 
appropriated  to  it  in  the  north  basement,  and  in  the  pavilion. 

The  basement  rooms  of  the  west  front  generally  are  occupied,  either 
by  the  Post  Office  Department  or  the  city  post  office. 

The  roof  is  being  put  upon  the  west  and  north  fronts.  It  is  of 
corrugated  copper,  resting  upon  wrought  iron  H  rafters,  similar  in 
construction  to  those  of  the  Capitol  extension. 

The  roof  will  probably  be  put  upon  the  whole  building  early  next 
season. 

The  rooms  of  the  principal  story  of  the  west  front  are  being  plas- 
tered and  prepared  for  use. 

Some  progress  has  been  made  in  preparing  the  steam  pipes  and 
other  parts  of  the  heating  apparatus;  but  the  construction  of  the 
vaults  and  boilers  cannot  be  completed  until  spring. 

The  whole  of  the  twenty-eight  Italian  marble  shafts  for  the  por- 
ticos have  been  turned  in  the  lathe  at  the  shops  of  the  Capitol  exten- 
sion without  accident,  and  with  an  accuracy,  beauty,  and  economy, 
not  attainable  by  hand. 

There  have  been  received  during  the  year :  1  Italian  marble  column 
shaft,  1,285  cubic  feet  of  Italian  marble,  9,520  cubic  feet  of  Lee 
marble,  1,672  cubic  feet  of  Baltimore  marble,  13,911  cubic  feet  of 
granite.  1,164,300  bricks  have  been  laid,  and  78,007  days'  work 
have  been  applied  to  the  building,  besides  the  labor  at  the  quarries 
and  in  the  private  work  shops  from  which  the  iron  and  other  work 
has  been  procured. 

The  capitals  for  most  of  the  columns  and  pilasters  are  finished,  and 
the  marble  cutters  are  engaged  principally  in  carving  the  enrich- 
ments of  the  Corinthian  cornice. 

Photographic  drawings,  showing  the  condition  of  the  difi*erent 
fronts,  accompany  this  report. 
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CASH  ACCOUNT. 


Amount  available  September  30,  1857 $308,289  08 

Appropriation  of  January  12,  1858 100,000  00 

408,289  08 
Expended  in  year  ending  September  30,  1858 330,530  08 


Available  September  30,  1858 77,759  00 


All  of  which  will  be  expended  by  March  4,  1859. 
Appropriation  required  for  year  ending  June  30,  1860     $150,000  00 

Respectfully  submitted, 

M.  C.  MEIGS, 
Captain  of  Engineers  in  charge. 
Hon.  J.  B.  Floyd, 

Secretary  of  War. 
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XV. 


Headquarters  op  the  Army, 
NetvYork,  November  13,  1858. 

Sir  :  The  tables  giving  the  numbers  and  distributioQ  of  our  troops 
-will  be  laid  before  you  by  the  adjutant  general.  The  object  of  this, 
my  annual  report,  being  to  offer  some  general  remarks  on  the  recent 
services,  general  condition,  and  wants  of  the  army.  The  annexed 
General  Order  (No.  22)  will  illustrate  in  some  instances  (omitting 
many)  the  extraordinary  zeal,  activity,  patient  endurance,  and  prowess 
habitually  displayed  by  the  troops — officers  and  men — in  the  perpetu- 
ally recurring  wars  with  the  Indians  about  our  border  settlements. 
Thus,  with  an  average  effective  force  of  say  ten  thousand  men,  exclu- 
sive of  recruits  in  depot  and  in  route,  less  by  at  least  three  regiments 
than  is  needed,  the  army  has  been  for  years,  in  nearly  all  its  parts, 
almost  constantly  engaged  in  the  pursuit  of  enemies,  or  in  daily 
expectation  of  being  called  upon  to  repeat  such  services.  This  state  of 
excessive  activity,  fatigue,  and  hardship  has  led  to  excessive  losses, 
more  from  disease  and  desertion  than  from  battles  or  combats,  the 
greater  part  of  which  may  be  primarily  attributed  to  deficiency  in 
numbers. 

This  want  of  troops  to  ^ive  reasonable  security  to  our  citizens  in 
distant  settlements,  includmg  emigrants  on  the  plains,  can  scarcely 
be  too  strongly  stated  ;  but  I  will  only  add,  that  as  often  as  we  have 
been  obliged  to  withdraw  troops  from  one  frontier  in  order  to  reinforce 
another,  the  weakened  poinfiS  have  been  instantly  attacked  or  threat- 
ened with  formidable  invasion.  Minnesota,  Arizona,  and  the  north- 
ern frontiers  of  Texas  and  Arkansas,  have  recently  supplied  striking 
illustrations  of  this  fact. 

For  the  happy  conclusion  of  long  standing  Indian  troubles  in  Flor- 
ida much  credit  is  due  to  the  energy  and  judgment  of  Colonel  Loomis, 
the  last  commander  in  that  war. 

In  New  Mexico,  Brevet  Brigadier  General  Garland,  an  intelligent 
and  enterprising  commander,  has  used  his  limits  force  to  the  best 
advantage  in  punishing  hostile,  and  in  keeping  in  check  turbulent 
Indians,  besides  detaching  very  handsome  support  in  the  handsomest 
manner,  to  the  Utah  army  in  its  embarrassments  of  the  last  winter. 
Colonel  Bonneville,  who  has  recently  succeeded  General  Garland  in 
this  command,  is  carrying  out  the  views  of  the  latter  with  like  perse- 
verance and  success. 

The  cheerfulness  and  efficiency  of  the  Utah  army,  under  its  very 
able  commander,  Brevet  Brigadier  General  Johnston,  notwithstand- 
ing its  difficult  marches  and  unavoidable  privations,  have  won  for  it  a 
large  portion  of  the  admiration  of  the  country. 

In  Texas,  Brevet  Major  General  Twiggs  has,  with  his  usual  ability, 
made  the  most  effective  disposition  of  the  force  at  his  command, 
resulting  already  in  substantial  and  brilliant  successes,  which  he  pur- 
poses to  follow  up,  if  necessary,  in  a  winter  campaign. 

In  the  Pacific  department.  Brevet  Brigadier  General  Clarke,  the 
commander,  has  displayed  an  energy  and  judgment  worthy  of  high 
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commendation.  Upon  the  first  news  of  recent  hostilities  in  that 
Quarter,  his  measures  were  rapidly  and  wisely  taken.  Troops  and 
supplies  were  promptly  assembled  near  the  theatre  of  operation  ;  and 
under  his  immediate  direction  two  columns,  commanded  by  Colonel 
Wright  and  Major  Q-acrnett,  respectively,  were  organized  and  put  in 
motion  against  the  enemy.  Successive  victories  have  already  caused 
most  of  the  hostile  bands  to  disperse  or  sue  for  peace,  which,  no  doubt, 
will  soon  be  re-established.  [I  learn,  in  the  act  of  signing  this  report, 
that  my  prediction  is  now  history.] 

The  department  of  the  west  has  recently  been  commanded,  in 
succession,  by  Brigadier  G-eneral  Harney,  Colonel  Sumner,  and 
Colonel  Francis  Lee.  Garrisons  have  been  established  and  strength- 
ened in  it,  along  the  emigrant  route  to  the  west,  and,  for  months^  a 
column  of  cavalry  was  kept  in  movement  on  the  plains  to  overawe 
disaffected  tribes.  The  troops  in  Minnesota  and  on  the  upper  Mis- 
souri, have  also  continued  to  render  valuable  service  in  restraining  the 
Indians  from  committing  massacres  and  depredations  in  that  quarter. 

On  the  many  and  formidable  roving  tribes  on  this  side  of  and  in 
the  Rocky  mountains,  not  in  open  hostility,  but  yet  of  doubtful  or 
menacing  dispositions,  and  whose  depredations  would  soon  have  called 
for  direct  punishment,  a  great  moral  effect  has  been  incidentally  pro- 
duced by  our  display  of  force  in  the  direction  of  Utah.  These  large 
moving  columns  nave  been  seen,  and  the  power  of  the  United  States 
to  some  little  extent,  for  the  first  time  in  those  regions,  estimated 
and  feared.  Such  displays  often  repeated,  and  in  sufficient  numbers, 
combined  with  feats  of  arms  like  those  set  forth  in  the  annexed  order, 
can  alone  give  the  security  for  which  the  army  is  held  responsible. 

From  the  distribution  of  the  troops  into  fragments,  an  increase  of 
the  regular  medical  officers  has  become  a  necessity.  Sometimes  pri- 
vate physicians  may  be  hired,  but  not  always^  and  rarely  of  the  re- 
quired science  and  experience  even  at  extravagant  rates  of  compensa- 
tion. No  less  than  six  posts  in  a  single  department  have  been  recently 
reported  to  me  as  without  a  medical  officer. 

I  must  also  again  beg  attention  to  the  miserable  state  of  the  bar- 
racks or  quarters  at  nearly  all  our  permanent  fortifications  and  posts. 
Health  and  efficiency  as  well  as  comfort  must  be  sacrificed  where 
strict  attention  is  not  given  to  the  lodgings  of  men. 

Incessant  calls  for  reinforcements  received  from  the  frontiers  com- 
pel us,  habitually,  to  forward  recruits  without  the  instruction  that 
should  precede  service  in  the  field,  and  on  joining  their  regiments^ 
perhaps  in  the  act  of  pursuing  an  enemy,  it  is  long  before  the  defici- 
ency can  be  supplied.  The  want  of  this  instruction  has  always  been 
felt  in  combats,  notwithstanding  the  usual  gallantry  of  the  troops. 

As  it  is  no  longer  difficult  to  fill  our  ranks  by  enlistment,  it  would 
be  highly  desirable  to  detain  the  recruits  sufficiently  long  for  instruc- 
tion at  our  larger  depots,  especially  those  destined  for  the  mounted 
service  ;  but  again,  this  cannot  be  done  without  some  additional  regi- 
ments. 

The  institution  of  the  artillery  school  at  Fort  Monroe  will  leave 
nothing  to  be  desired  for  that  arm,  after  we  shall  be  at  liberty  to 
withdraw  from  the  field  the  additional  companies  (three)  which  are 
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needed.  The  school  will  then  consist  of  eight  companies,  two  from 
each  regiment,  alternating  every  two  years,  with  some  other  compa- 
nies of  their  regiments.  Thns,  with  two  mounted  companies,  one- 
third  of  each  artillery  regiment  would  at  all  times  he  engaged  in 
acquiring,  with  the  best  help,  the  diflScult  theory  and  practice  of 
artillery,  while  the  other  two-thirds  would  in  emergencies  be  avail- 
able for  infantry  service  as  heretofore.  For  such  instruction  there 
will  be  required,  as  the  department  is  aware,  an  appropriation  to  add 
to  the  government  lands  about  Fort  Monroe,  (for  exercise  of  field  bat- 
teries and  long  ranges  of  heavy  guns,)  before  the  school  can  receive  its 
full  development.  Without  waiting  for  this  extension,  however,  a 
systematic  course  of  instruction  has  been  commenced  under  Colonel 
Brown,  the  superintendent,  and  its  progress  is  already  satisfactory. 

There  is,  in  the  circumstances  of  our  service,  no  reasonable  dis- 
tinction between  the  three  arms  now  recognised  as  mounted  riflemen, 
dragoons,  and  cavalry;  if,  indeed,  the  law  intended  any  between  the 
two  latter.  Their  fields  of  operation  and  duties  generally  are  in  all 
respects  the  same,  and  whatever  variations  exist  in  uniform  and 
equipment,  only  serves  to  create  inconvenience  and  extra  expense.  I 
therefore  recommend  that  the  three  corps  be  consolidated  into  one 
line  of  cavalry  regiments,  (five,)  for  the  tactics  and  equipment  of 
which  I  suggest  that  the  experience  of  a  select  board  of  cavalry 
officers  be  consulted. 

It  is  my  duty  to  present  the  fact  that  reports  come  to  me  from  some 
quarters,  of  the  injurious  effects  upon  discipline  produced  by  the  neg- 
lect of  the  law  requiring  that  the  troops  nhall  be  paid  at  least  once 
in  two  months,  it  being  understood  that  the  pay  department  has  not 
the  number  of  deputies  necessary  to  approach  regularity  at  any  of  the 
more  distant  posts.  Drunkenness,  disorders,  and  desertions  are  the 
consequences  of  the  larger  payments  which  are  made  at  long  intervals, 

I  have  the  honor  to  be,  sir,  with  high  respect,  your  most  obedient 
servant, 

WINFIELD  SCOTT. 

Hon.  J.  B.  Floyd, 

Secretary  of  War. 
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*  The  five  aids-decamp  being  taken  firom  regiments,  in  the  strength  of  which  they  are  included,  are,  to  avoid 
counting  them  tirtce,  excluded  from  the  columns  "  total  commissioned"  and  "aggregate." 

t  One  of  the  eight  assintantadjutaats  general,  ^captains  by  brevet,)  four  of  the  twenty-eight  assistant  quarter- 
masters, and  one  of  the  eight  commisnaries  of  subsistence,  (captains.)  belonging  also  to  regiments,  and  being  in- 
cluded m  their  strength,  are,  to  avoid  counting  them  twice,  excluded  from  the  columns  "  total  commissioned" 
and  "  aggregate"  of  their  respective  departments.  As  the  regimental  and  staff  commissions  held  by  these  offi- 
cers are  of  unequal  grade,  they  are  not  affected  by  the  provisions  of  the  7th  section  of  the  act  of  June  18, 1846. 
The  like  remark  is  applicable  to  the  jiulce  advocate  of  the  army,  who  is  also  a  captain  in  the  ordnance  department. 

}  By  the  act  of  March  3,  1853,  section  9,  a  lieutenant  of  engineers,  topographical  engineers  and  ordnance, 
having  served  "  fourteen  years  continuous  service  as  lieutenant,"  is  entitled  to  promotion  to  the  rank  of  cap- 
tain ;  but  such  promotion  is  not  to  increase  the  whole  number  of  officers  in  either  of  said  corps  beyend  the 
number  previously  fixed  by  law. 

^  Under  the  4lh  section  of  the  act  of  April  29, 1813,  "  making  further  provi^iion  for  the  corps  of  engineers,"  one 
brevet  second  lieutenant  is  allowed  to  every  "company."  The  number  authorized  is  consequently  199.  The 
number  attached  to  the  army  wan  43,  on  1st  of  July,  1858,  since  when/r>wrt«en  have  begnme  entitled  to  promotion. 

II  The  adjutants  of  artillery  and  infanuy,  (14,)  and  aU  the  regimental  quartermasters,  (19,)  being  taken  from 
the  subalterns,  and  ascuch  accounted  for  in  their  several  regiments,  are  excluded,  as  regimental  s^/f  officers, 
from  the  columns  "  total  commissioned"  and  <*  aggregate." 

V  By  the  act  of  June  17, 1850,  "  to  increase  the  rank  and  file  of  the  army,**  8ic.,  sec.  9,  the  President  is  author- 
ized, whenever  the  exigencies  of  the  service  require  it,  to  ineretae  to  74  the  number  of  privates  in  any  company 
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*<  serving  at  the  several  military  posts  on  the  western  A-ontier,  and  at  remote  and  distant  stations."  In  the  table 
the  minimum  or  fixed  organization  is  given,  viz  :  50  privates  to  a  company  of  dragoons,  64  to  a  company  of  light 
artillery  and  riflemen,  and  42  to  one  of  artillery  and  infantry.    Under  the  authority  vested  in  him,  the  President 


has  directed  that  the  iiumber  of  privates  be  carried  up  to  74  in  the  several  companies  serving  in  the  peninsular 
of  Florida  and  on  the  islands  adjacent  to  it ;  in  Kansax,  Nebraska,  Uuh,  Texas,  ^few  Mexico,  Cahfomia,  Oregon, 
and  Washington  Territories,  as  well  as  in  tlinse  stationed  at  Fort  Ripley,  on  the  Upper  Mistiissippi ;  Port  Ridge- 

•  -•       "'■  .   ._^  E<_-.    A -i....>i.i.»    ^^   .K^  «»;■.!  Li^-«.n  /^-.n^b.       fr*u.^m^  kx^s...  lao  ..»_.^_..:>„  _.__r 


ly,  on  the  Minnesota  river ;  and  Fort  Arbuckle,  on  the  Wild  Horse  Greek.  There  being  183  companies  serving 
at,  or  in  route  to,  these  distant  stations,  the  authorized  increase  in  the  number  of  privates  is  5,20() ;  making  the 
"totalenlisted**  (as  the  troops  are  now  posted  or  in  route)  17,064,  and  the  "aggregate"  18,165.  I  fa// the  companies 
belonging  to  "  regiments"  (198)  were  serving  at  the  distant  stations  described,  the  additional  number  of  privates 
allowed  would  tlien  be  5,642,  thus  increasing  the  <<  total  enlisted"  to  17.500,  and  the  «'  aggregate"  to  18,601. 

**  Tu-o  companies  in  each  of  the  first  three  regiments  of  artillery,  ancl  one  in  the  ''th,  being  equipped  as  light 
artillery,  are  allowed  in  consequence,  «64"  instead  of  42  privates  per  company.  See  act  '^  to  increase  the  rank 
and  file  of  the  army,"  ac,  approved  June  17, 1850,  section  1. 

tt  By  the  act  of  April  5, 1832,  section  9,  "  providing  for  the  organization  of  the  ordnance  department,"  the 
number  of  ordnance  sergeants  cannot  exceed  "  one  ior  each  military  post." 

X\  By  the  act  of  August  16,  1856,  section  2,  "  providing  for  a  necessary  increase  and  better  organization  of  the 
medical  and  hospital  department  of  the  army,"  the  number  of  hosoital  stewards  cannot  exceed  "  one  for  each 
mihtary  post."  S.  COOPER,  Adjutant  QeneraL 

Amutakt  Gsmkeal's  OrriCK,  FFasAtn^i^  Novemoer  90, 1858. 
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*  One  of  the  eight  assistant  adjuunts  general,  (captains  by  brevet,) /our  of  the  twenty-eight  assistant  quarter 
eluded  in  their  strength,  are,  to  avoid  eounting  them  firice,  excluded  from  the  columna  "  total  commissioned*' 
officers  are  of  unequal  grade,  they  are  not  affected  by  the  proviaions  of  the  7th  section  of  the  act  of  Jane  18, 
department. 
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(he  army  of  the  UniUi  Stales  on  the  let  of  July,  1858. 
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10 
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1 

9 
9 
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93 
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943 

maaten,  and  one  of  the  eight  commissariefl  ofsubiisteiice,  (captaini.)  belonging  also  to  regiments,  and  being  in- 
and  "  aoreaate,"  of  their  retpectiTe  departmenta.  As  the  regimental  and  staff  commissions  held  by  these 
1846.    The  Tike  remarlc  is  applicable  to  the  judgt  advocaU  of  the  army,  who  is  also  a  captain  in  the  ordnance 
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REPORT  OF  THE 

6, — Oenend  return  or  exhMt  qf  the  adual  tirmglh 


General  officen 

Aids-de-cmmp  to  general  officen . . . 
Adiutant  genernPs  department.... 

Judge  advocate's  department 

I  nitpector  general  '■  department . . . , 

Quartermaster's  department 

Subsistence  department < 

Medical  department 

Pay  department 

Oorps  of  engineers , 

Corps  of  topographical  engineers. 
Ordnance  department 


Ist  regiment  of  dragoons  . 
iM  regiment  of  dragoons  . 


Aggregate  of  dragoons  . 


1st  regiment  of  cavalry. 
9d  regiment  of  cavalry. 


Aggregate  of  cavalry . 
Regiment  of  mounted  riflemen  . 


1st  regiment  of  artillery. 
9d  regiment  of  artillery. 
3d  regiment  uf  artillery . 
4tli  regiment  of  artillery. 


Aggregate  of  artillery . 


1st  regiment  of  infhntry 

Sd  regiment  of  infantry 

3d  regiment  of  infantry 

4th  regiment  of  infantry 

Sth  regiment  of  infantry 

6th  regiment  of  infantry 

7th  regiment  of  infantry 

Sth  regiment  of  infkntry 

9th  regiment  of  Infantry 

10th  regiment  of  inflmtry 

Aggregate  of  infkntry 

Non-commissioned  staff  unattached  to  regiments. 


Military  Academy  detachments 

Cavalry  recruiting  depot,  Carlisle  barracks.  Pa..., 
Principal  recruiting  depot,  Fort  Columbus,  N.  Y., 

Recruiting  depot,  Newport  barracks,  Ky 

Recruits  in  rendezvous,  and  en  route , 


Aggregate  of  detachments,  at  depots,  rendezvous, 
&c , 


flO 


ta 


fie 


19 


90 


10 


96 


100 


90 


90 


100 


19 


15 


10 


Grand  aggregate  . 


tl» 


tl9 


979 


914 


43 


22 


15 


19 


*  The  five  aids-de-camp,  being  taken  from  regiments  in  the  strength  of  which  they  are  included,  are,  to  avoid 
counting  them  ttdce,  excluded  from  the  columns  "  total  commissioned"  and  "  aggregate." 

fThe  adjutants  of  artillery  and  infantry  (14)  and  oil  the  regimental  quartermasters,  (19,)  being  taken  from 
the  subalterns,  and  as  such  accounted  for  in  their  several  regiments,  are  excluded  as  regimental  «iaj(f  officers 
from  the  columns  **  total  commissioned"  and  "  aggregate." 

}The  "  number  of  recruits  required"  are  calculated  for  each  regiment  according  to  the  stations  of  its  several 
companies  on  the  let  of  July,  1858,  the  number  of  privates  ranging  according  to  station,  as  explained  in  note 
(K)  to  table  A,  showing  the  legal  organization  of  the  army. 
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38 

45 
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369 

31 

1 

39 
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35 
33 

16 
19 

9 

7 



569 
479 

38 

36 

672 

580 

710 
616 

183 

275 

3 

79 

68 

35 

16 

1,048 



74 

1,252 

1,326 

458 

* 

2 

1 

3 

39 
40 

39 
36 

20 
17 

9 

8 

659 
650 

38 
35 

770 
754 

eoH 

789 

85 

1 

111 

101 

1 

79 

75 

37 



17 

1,309 

-3 

1,524 

1,597 

1^6 
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4C 

39 

18 

19 
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37 
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47 
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45 

45 

40 
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3 
4 

17 
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16 
14 

17 
20 
15 
16 
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54 

54 
54 

»(>8 
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92e 
6o6 
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7Pb 
P82 
64U 

fr 
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106 
416 

185 

177 

15 

"'ao' 

17 

65 



68 

2,638 

216 

3,156 

3,372 

544 

' 

* 

1 

37 
39 
40 
36 
35 
38 
40 
39 
38 
38 

36 
35 
30 
33 
39 
37 
35 
39 

19 
15 
J4 
20 
12 
1? 
18 
19 

694 
416 
651 
568 
521 
490 
689 
623 
649 
513 

35 
35 
36 
35 
36 
35 
35 
35 
35 
35 

791 
505 
745 
662 
402 
581 
790 
722 
746 
611 

826 
54(1 
781 
697 
4:8 
616 
82.') 
757 
781 
6-16 

53 

9 

.... 

339 

3 

..  . 

99 

1 

182 

52 

442 

1 

263 

2 

54 

9 

.... 

... 

122 

3 

98 

9 

233 

17 

380 

354 

37 

134 

5,614 

a52 

6,555 

6,907 

1.885 

.... 

77 
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77 

!     "^ 

***  'I 

5 
5 

15 
4 

15 

6 
5 
15 
5 
9 

2 

1 
24 

9 
16 

129 
440 
622 
84 
1,160 

142 

451 

677 

95 

1,200 

142 

451 

677 

95 

1,200 

•• 

1 

" 

1 

44 

40 

3 

43 

2,435 

2,565 

2,565 

****!' 

20 

8  77 

G3 

815 

760 

144 

52 

106 

13,709 

369 

1, 0119 

16,399 

1  17,498 

§665 

§The  number  of  enlisted  men  necessary  lo  complete  the  military  establishment  is  obtained  by  dednctingfrom 
the  whole  number  of  recruits  required  to  ftll  up  all  the  regiment*,  the  several  detachment''  at  the  Mihtary 
Academy,  the  three  depots,  (Fort  Columbus,  Newport  barracks,  and  Carlisle  barracks,)  and  the  recruits  at  ren- 
dezvous and  in  route.  The  whole  number  required  for  regiment*  and  corps  i?  3,230 ;  the  number  at  tlie  Military 
Academy,  at  depots,  and  in  route,  is  2,565;  leaving  665  as  the  number  of  recruits  required  to  All  up  the  es- 
tablishment on  the  Ist  of  July,  1868. 

IT  Excess  of  86. 

8.  COOPER,  Mjutant  General, 

Adjotant  Gbhbral's  Oppicb,  Wfuhingionj  Xovcmher  30, 1858. 
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BEPOKT   OF  THE 


C  — Position  and  ditHbution  qf  the  troops  in  the  Dqxtrtment  of  the  Eoutf  commanded  by  Brigadier 


SITUATION. 

COMMANDING  OFFICERS. 

GARRISONS. 

POSTS. 

1 

a 

1 
S 
a 
2: 

REGIMENTS. 

Fort  Mackinac 

MichiUmackinac,  Mich 

Newport,  R.  I 

Capt.  H.  0.  Pratt,  9d  artillery. . . 

Oapt  and  Bvt.  MaJ.  L.  G.  Ar- 
nold, 3d  nnillery. 

Oapi.  and  Bvt.  Lt.  Ool.  J.  B.  Ma- 
gruder,  Istartillery. 

Lt.  Col.  and  Bvt.  Ool.  J.  DImick, 
9d  artillery. 

Capt.  and  Bvt.  Major  W.  H. 
French,  Istartillery. 

MaJ.  and  Bvt.  Col.  M.  Brown, 
Sd  artillery. 

U.  Col.  and  Bvt.  Ool.  J.  L.  Gard- 
ner, Istartillery. 

Capt.  and  Bvt.  Lt.  Ool.  J.  H. 
Winder,  1st  artillery. 

Oapt.  J.  B.  Ricketu,  Istartillery. 

1 
1 
1 
2 

5 
3 

1 
1 

15 

Department  staff... 
9d  artillery.... 

Fort  Independence... 
Fort  Adami 

Sd  artillery 

1st  arUllery 

Sd  artillery 

FortHamilton ) 

Fort  Lafayette ) 

FortMcUenry 

Fort  Monroe 

Narrows,  N.  Y.  harbor 

Baltimore,  Md •.«••• 

Ist  artillery 

Old  Point  Comfort,  Va 

Charleston  harbor,  B.C.... 

Pensacola  harbor,  Fla 

Baton  Rouge,La • 

Ist,9d,and4thart7 

Ist  artiUery 

1st  artillery 

Istartillery 

Fort  Moultrie 

Barrancas  Barracks. . . 
Baton  Rouge  Barracks 

Aggregate  of 

th^  department. ............. 

NoTB.— The  force  in  this  department  has  been  since  increased  from  fiAeen  to  sixteen  companies,  by  trans- 
Adjutant  Gbnkral's  OrricK, 

Woihington,  November  30, 1858. 
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and  Breed  Mt^'or  General  John  E.  Wool.'—Eeadquarters  Troy,  New  York,  June  SO,  1858. 
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fer  to  it  (torn  the  Department  of  Florida  of  one  company  of  the  Ist  artillery. 
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BEPORT   OF  THE 


D. — PotUion  and  distribuiion  qf  the  troops  in  the  Department  qf  Floridayeommanded  \ 


SITUATION. 

COMMANDINQ  OFFICERS. 

GARRISONS. 

POSTS. 

i 
I 

i 

u 

o 

1 

E 

3 

2 

REGIMENTS. 

Port  Brooke 

Key  West  BarrackB. 

Aggregate  of 

Tampa,  Soathern  Florida 

Key  West  ialand,  Florida 

the  deoartment 

lat  Lt.  T.  Talbot,  Ist  artillery.. 
Gapt.  J.  M.  Brannan,  Ist  artiUery 

'i 

Department  staff. 

Detachment 

Ist  artillery 

This  department  has  been  since  merged  in  that  of  the  East. 
Adjutant  General's  Orrics,  IFocAington,  Novtmbtr  90, 1856. 
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CU.  Gutlamu  Loomity  6ih  infantry, — Headqmrten  Fort  Brooke,  Hondas  Jum  30,  1858. 
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REPORT  OP  THE 


£. — PotUion  and  dutnbution  qf  the  troopt  in  the  Department  qf  the  Wed,  commanded  by 


POSTS. 


Fort  Ripley. 


Fort  Ridgely. 
Fort  Randall. 


Expedition  to  noath 
of  Yellow  Stone 
river,  on  its  return 
to  Fort  Randall. 

Fort  Leavenworth.. 

Detachoient    (ftom 

Ft.  Leavenworth.) 

Fort  RUey 


Jeflterion  Barracks. 

Fort  Arbacklo 

En  route 


Aggregate  of 


SITUATION. 


Upper  Mt8'issippi,6  miles  south 

of  the  mouth  of  Crow  Wmg 

river,  Minnesota. 
Minnesota  river,  90  miles  from 

Fort  Snelling,  Minnesota. 
Missouri  river,  65  miles  above 

PEau  qui  Oourt,  Nebraska. 
On  the  Missouri  river,  two  days' 

journey  from  Fort  Randall. 


Missouri  river,  90  miles  above  the 

mouth  of  Kansas  river,  Kansas. 

At  Fort  Scott,  Kansas 


Republican  fork  of  Kansas  river, 

Kansas. 
Near  St.  Louis,  Missouri 


Wild  Horse  Greek,  west  of  Ar- 
kansas. 


the  department . 


COMMANDING  OFFICERS. 


Capt.  and  Bvt.  MaJ.  G.  W. 
Patton,  Sd  inAutry. 

Lieut.  Col.  J.  J.  Abercrom- 

bie,  9d  inlkntry. 
MaJ.  H.  Day,  Sd  iufkntry . . . . , 


Capt.  and  Bvt.  MaJ.  H.  W. 
Wessells,  3d  infantry. 


Capt.  and  Bvt.  Major  T.  W. 

Sherman,  3d  artillery. 
Capt  N.  Lyon,  Sd  infantry. . . 

Major  and  Bvt.  Lieut.  Col. 
M.  Burke,  Sid  artillery. 

Burgeon  E.  H.  Abadie,  medi- 
cal department. 

First  Lieutenant  J.  B.  Powell, 
Ist  infantry. 

First  Lieutenant  H.  B.  Hen- 
dershott,  9d  infkntry. 


OARRISONS. 


REGIMENTS. 


Department  staff. . , 

9d  artillery  and  Sd 
inftmtry. 

Sd  infantry 

Sdinflmtry 

Sdinflintiy 


Sd  and  Sd  artillery 
and  3d  infimtry. 

3d  artillery  and  Sd 
infantry. 

Sd  artillery , 

InvaUds.... 

1st  infantry 

Recruits  for  Sd  in- 
fantry. 


NoTs.— The  force  in  this  department  has  been  since  increased  from  sixteen  to  twenty-eight  oMnpanies,  by 
Adjutaxt  Gbmbiul's  OrncB,  FTosMngton,  Novemker  30, 1858. 
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Cdond  /Vofidt  Zee,  Id  it^antry.^Btadquariers  St.  Louis,  Mitaouri,  June  30,  1858. 


PUIBMT. 

▲BSBKT. 

PRKiBNT  AND 
ABIBNT. 

1 

I 

"5* 
S 

i 

9» 

£ 

c 
5 

9 
C 

1 

< 

> 

1 

e 

1 

1 

B 

5 

9 

! 

e 

7 

< 

s 

1 

1 

3 
C 

a 
1 
1 

< 

£ 

e 

1 
1 

s 

9 

cr 

1 

a 

£ 
1 

i 

f 

o- 
c 

i 

9 

1 
1 

9 
It 

e 
1 

i 

s 

.J 

? 

3 

« 

«r 

V 

.2 
1 

1 
1 

i 

E 

1 

1 

s 

9 
1 

i 

i 

6 

1 

3 
E 

1 

i 

1 

3 

B 

s 

i 

1 

5 

6. 

c 

s 

9 

1 

1 

e 

cr 

s 

s 
S 

1 

5 

e 
« 

B 
9 

E 

2 

c 
se 

B 
9 

2: 

1 

o 

i 

1 

9 

2 

> 
s 

1 
1 

1 

S 

c 

2 

1 

ce 
2 

1 

s 

i 

B 

§ 
t 
1 

ft 

•s 

m 

e 

} 

i 

1 

a 
S 

1 

i 
5 

1 

< 

e 

1 
1 

G 

i 

1 

< 

1 

1 

.. 

.. 

,, 

6 

6 

12 

1 

.. 

... 

1 

1 

7 

« 

13 

** 
1 

1 

" 

2 
4 

"I 

1 
1 

1 
1 

1 

3 

1 
1 

5 
2 

1 

*• 

; 

1 

•• 

1 

1 

3 

1 
1 

1 

1 

9 

1 
1 

3 

1 
1 

1 
2 

11 

1 
1 

142 

123 
65 
41 

33. 

112 
61 
11 
75 

257 

1230 

4 
7 

1 

18 
5 
5 
1 
3 
3 

56 

146 

130 
70 
43 

355 

117 
66 
12 
78 

960 

1288 

3 
4 

.. 

•• 

3 

2 

2 

2 

3 

1 

6 

1 
1 

4 

2 
2 

6 
3 

1 

1 

5 

3 
2 

12 

4 
2 

1 

8 

9 

7 
1 

24 

8 
6 

J 
4 
3 

143 

134 
65 
41 

343 
113 
62 
11 
75 
357 

151 

133 
73 
4S 

367 
181 
68 
IB 
79 
960 

3 

" 

13 

1 

10 

20 

30 

78 

1240 

1318 

die  reUirB  of  tern  coiapaoiei  of  tbe  Ut  cavalry,  aad  ^00  of  Ui«  9d  artillery,  from  that  deitined  for  Utah. 

&  COUPEK,  JIdjvUad  Oentral, 


776 


REPORT   or   THE 


F.  —  Position  and  diatribuiion  of  the  troops  in  the  Department  of  Texas^  commanded  hy  Brigadier  and 


SITUATION. 

COMMANDING  OFnCERB. 

OARRISOMS. 

POSTS. 

i 

c 
o 

1 

i 

a 

1 
9 

3 

1 
2 

4 
2 

2 
2 

I 

REGIMENTS. 

Fort  Belknap 

En  route  for  or  near 
Ft.  Belknap,  under 
orders  to  proceed 
to  Kansas. 

Fort  Chadbourne  . . . 

Camp  Colorado 

FoitKcKavett 

Fort  Lancaster 

Fort  Davis 

Red  Fork  of  Brazos  river,  Texas. . 

On  Red  and  c^lear  Forks  of  Brazos 
river ;  on  Perch  Creek  and  Hub- 
bard's Creek,  Texas. 

Oak  Creek,  30  miles  above  \\9  junc- 
tion with  the  Colorado,  Texas. 

6  miles  north  of  Colorado  river,  on 
the  road  from  Ft.  Mason  to  Ft. 
Belknap,  Texas. 

San  Snba  river,  9.5  miles  from  Ft. 
Chadbourne,  Texas. 

At  the  junction  of  Live  Oak  Creek 
with  the  Pocos  river,  El  Pa««o 
road,  Texas. 

At  the  sources  of  the  Limpia,  475 
miles  N.W.  of  San  Antonio,  Tex. 

LInno  river,  110  miles  W.N.VV.  of 
San  Antonio,  Texas. 

At  the  second  crossing  of  San  Pe- 
dro or  Devil's  river,  EI  Paso  road, 
75  miles  north  of  Ft.  Clark,  Tex. 

Near  Bandera  Pass. 60  miles  If  .W. 
of  8an  Antonio,  Texas. 

San  Antonio,  Texas 

Head  of  Las  Moras  river  30  miles 
north  of  Ft.  Duncan,  Texas. 

On  the  Leona  river,  45  miles  N.E. 
of  Ft.  Duncan,  Texas. 

Eagle  Pass,  Texas 

Laredo,  Texas 

Capt.  R.  W.  Johnston,  9d  cavalry 
Moj.  G.  H.  Thomas,  2d  cavalry. 

Capt.  J.  H.  King,  1st  Infkntry  .. 

Second  Lt.  J.  H.  Holman,  Ist 
infantry. 

Capt.  J.  B.  Plummer,lst  infan- 
try. 

Capt.  S.  D.  Carpenter,  Ist  In- 
fantry. 

Lt.  Col.  W.  Seawell,8th  infantry 

Second  Lieut.  VV.  E.  Burnet, 

Ist  infantry. 
Capt.  and  Bvt.  Major  L.  Smith, 

«th  infantry. 

Second  Lieut.  W.  M.  Graham, 
Ist  artillery. 

Capt.  B.  H.  Hill,  1st  artillery... 

First  Lieut.  J.  A.  Mower,  1st 
infantry. 

Second  Lieut.  H.  Biggs,  Ist  in- 
fantry. 

Maj.  S.  Burbank,  1st  infantry.. 

First  Lieut.  G.  A.   Williams, 

1st  infantry. 
First  Lieut.  J.  E.  Slaughter,  1st 

artillery. 
Maj.  and  Bvt.  Lt.  Col.  F.  Taylor, 

1st  artillery. 
Capt.  J.  Pope,  Topographical 

Engineers. 

Department  staff. 

2d  cavalry  and 

1st  infantry. 

2d  cavalry 

Istinfkntry.... 

Detachment  of 
1st  infantry. 

Ist  infantry.... 

Ist  infantry.... 

eihinfiintry.... 

Detachment  of 

l.si  infantry. 

Sthinlautry.... 

Detachment  of 

Ist  artillery. 

1st  artillery .... 

1st  infantry.... 

Detachment  of 

Ist  infantry. 

1st  infantry.... 

Detachment  of 

1st  infantry. 

1st  artillery... 

IstartiUery.... 

Detachm'tofSd 
caT.  k.  8th  inf. 

Fort  Mason 

Gamp  Hudson 

Camp  Verde 

Pan  Antonio  Barr^ks. 
FortUlark 

Fort  Inge 

Fort  Duncan 

Fort  Mcintosh 

Ringgold  Barracks  . . 
Fort  Blown  ........ 

Rio  Grande  City,  Texas 

Brownsville,  Texas 

Artesian  Well  Camp. 
Aggregate  of 

Near  the  junction  of  Delaware 
creek  with  the  Pecos  river, Tex. 

the  department 

Adjutant  Gkmbral's  Ofpicb, 

Wfuhington,  November  30, 1858. 
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Breoel  Major  Oeneral  Damd  E.  Twiggs. — Ibadquarters  San  ArUomo,  Tbxom,  June  30,  1858. 
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REPOB.T  OF   THE 


G .  — PotUion  and  ^kiinbuiion  <^  (he  tnopt  in  Ihe  DqHtrtmaU  of  New  Mexko,  eommandtd  by  OoUmd  and 


SITUATION. 

COMMANDING  OFFICERS. 

GARRISONS. 

F0BT8. 

o 

1 

i 

2: 

REGIMENTS. 

Fort  Garland. ........ 

On  Utah  creek,  in  the  Utah 

country,  85  miles  north  of 

Taos,  New  Mexico. 
Near  the  Rio  Grande,  9  miles 

north  of  Taos,  N.  Mexico. 
On  the  Moro  river,  50  miles 

N.B.  of  Santa  P6,  N.  Mexico. 
In  the  Navi^o  country,  180 

mUes  east  of  Santa  F6,N.M. 
Near  Sanu  76,  New  Mexico. . 

Near  Red  river,  New  Mexico. 

On  the  Rio  Gnmde,  N.  Mexico 

On  the  Rio  Grande,  near  Yal- 

verde,  New  Mexico. 
On  the  Bonito  river,  30  miles 

east  of  the  White  mountain. 

New  Mexico. 
Near  Santa  Barbara,  on  the 

Rio  Grande,  New  Mexico. 
On  the  Rio  Grande,  near  Bra- 

sito,  40  miles  above  El  Paso, 

New  Mexico. 
Near  £U  Paso,  Texas  ......  , 

Capt.  T.  Duncan,  mounted 
nfles. 

Capt.  H.  B.  Schroeder,  3d 

infantry. 
Oapt.  A.  J.  Lindsay,  mount- 
ed rifles. 
Capt.  and  Bvt.  Maj.  W.  T. 

H.  Brooks,  3d  infantry. 
Capt.  and  Bvt.  Major  J.  T. 

Sprague,  8th  infantry. 
Second  Lieut.  L.  8.  Baker, 

mounted  rifles. 
Coi.  B.  L.  E.Bonneville,  3d 

inflintry. 
Capt.  and  Bvt.  Lt.  Col.  D. 

T.  Chandler,  3d  infantry. 
Capt.  and  Bvt.  Lt.  Ool.  J.  Y. 

D.  Reeve,  8th  infantry. 

First  Lieut.  G.  W.  How- 
land,  mounted  rifles. 

Lt.  Coi.  D.  S.  Miles,  3d  In- 
fantry. 

MaJ.  T.  H.  Holmes,  8th  in- 
fantry. 

Capt.  and  Bvt.  Maj.  E.  H. 
Fitzgerald,  1st  dragoons. 

1 

1 
s 

3 

.1 

1 

9 
3 

9 
9 

9 
9 

99 

Department  staff..... 
Mounted  rifles 

3d  Infantry. 

Mounted  rifles 

Mounted  rifles  and  3d 

infantry. 
8th  infantry 

Cantonment  Burgwin. 
Fort  Union 

Fort  Defiance 

Vort  Marcy 

Camp  Loring.   ....... 

Mounted  rifles 

Headquarters,  3d  in- 

(anuy. 
Mounted  rifles  and  3d 

infantry. 
Mounted  rifles  and  8th 

infantiy. 

Mounted  rifles  and  3d 

infkntry. 
3d  infantry 

Albuquerque 

Port  Craig 

Fort  Stanton 

Fort  Thorn 

Fort  Fillmore , 

Fort  Bliss 

Mounted  rifles  and  8th 
infantry. 

Fort  Buchanan  • 

Near  Tucson,  New  Blexico. . . 
departmentt .,, ,. 

Aggregate  of  the 

Om  company  of  mounted  riflemen,  and  three  companies  of  the  3d  infantry,  being  the  escort  which,  under 
belonging  to  this  department,  are  omitted  here,  and  are  counted  in  Utah,  where  they  were  temporarily  serving 
from  99  to  96. 

AwuTAiiT  Gbmrral's  Opficb,  WaMngjUtnf  November  30,  IS.'SS. 
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Bfi,  Brig.  €fm.  John  Oarland,  Sth  infantry. — Beadquarters  Santa  Fi,  N.  Mexieo^  Junt  SO,  1858. 
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oommiind  of  Col.  Loring,  regiment  mounted  rifles,  accompanied  Capt.  Marcy  on  his  return  to  Utah,  though 
00  the  30th  June.    They  have  since  returned,  increasing  the  number  of  companies  serving  in  the  department 
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REPORT  OP  THE 


H. — Position  and  diairibuHon  of  the  troops  in  the  department  qf  Utah,  commanded  by  Brevet  Brigadier 

loryy  June 


SITUATION. 

COMMANDING  OFFICERS. 

OAERI80NI. 

POSTS. 

1 
c 

s. 

o 

1 

E 

9 

37 

3 
40 

REGIMENTS. 

In  the  field 

PortBridger 

Aggregate  of 

On  We«t   Creek,    16^    miles 
8oathwe«t    of    Great   Salt 
Lake  City,  Utah  Territory. 

On  Black  Pork  of  Green  river, 
about 2^  mllea  above  Smith's 
Fork,  Utah  Territory. 

the  denartment.  .■■  •■■  .«•• .... 

Col.  and  Bvt.  Brig.  Gen.  A.  8. 
•Johnston,  2d  cavahy. 

Major  and  Bvt.  Lieut.  Col.  W. 
Hof!Vnan,  6th  infantry. 

Department  staff. .... 

Ordnance  Depart- 
ment, 3d  dragoons, 
Ist  cavalry,  mount- 
ed rifles,  4th  artil- 
lery, 3d,  5th,  6th, 
7th,  and  10th  Inflin. 
try. 

1st  cavalry  and  6th 
infantry. 

One  company  of  mounted  riflemen  and  thrte  companies  of  the  3d  infantry,  though  belonging  to  the  department 
panied  Captain  Marcy  on  his  return  from  New  Mexico  to  Utah.  These  companies  have  since  returned  to  New 
companies  of  the  6th  infantry  have  been  put  in  march  for  the  department  of  Oregon.  But,  by  the  gain  of  one 
the  department  continues  unchanged. 

Adjutant  Gkneral's  OrriOB,  FTcuUnglon,  Novemhtf  30, 1858. 
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Oentral  Albert  S.  Johnston,  cdUmd  second  caoalry. — Headquarters  Camp  on  West  Oresk,  Utah  Terri 
SO,  1858. 
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of  New  Mexico,  are  here  counted,  because  here  present  on  the  30th  of  June,  being  the  escort  which  accom- 
Ifexico;  the  two  campanies  of  the  Ist  cavalry  have  been  restored  to  the  department  of  the  Wert,  and  the/our 
company  of  the  3d  artillery  and  nine  more  companies  of  the  7th  infantry,  the  number  of  companius  serving  in 
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BEPORT  OF  THE 

I. — Position  of  the  reir^orcemmU  in  march  for  Utdh^  tcmmanded  by  Brig, 


SITUATION. 

OOMNANDINO  OFFI0XB8. 

OAUIlflONa. 

POSTS. 

1 

S 

s 
2 

6 

1 

1 
3 
9 

3 

1 

3 

6 
5 
3 

4 

38 

REOXMEIfTS. 

En  route  for  Utah... 

Fort  Laramie....... 

En  route  for  Utah... 
Do 

On  wett  branch  of  Medicine 
Bow  creek,  opening  a  road 
between  Cheyenne  and 
Bridger's  Passes,  U  T. 

At  the  junction  of  Laramie 
river  with  the  north  fork  of 
Pla.tc  liver.  Oregon  route, 
Nebraska  Territory. 

Camp  near  Fort  Laramie,  Ne- 
braska Territory. 

Camp  near  Fort  Laramie,  Ne- 
braska Territory. 

On  the  north  fork  of  the  Platte, 
17  miles  west  of  Ash  Hol- 
low, Nebraska  Territory. 

On  the  north  fork  of  the  Platte, 
16  miles  west  of  Ash  Hol- 
low, Nebraska  Territory. 

Oil  the  south  bank  of  the  Platte 
river,  opposite  Qrand  Island, 
Nebraska  Territory. 

At  Fort  Kearny,  N.T.,(e8cort 
to  headquarters.) 

On  the  Platte,  near  Fort  Kear- 
ney, Nebraska  Territory. 

On  the  Platte,  near  Fort  Kear- 
ney, Nebraska  Territory. 

On  the  Platte,  near  Fort  Kear- 
ney, Nebraska  Territory. 

On  the  Big  Blue,  139  miles 
northwest  of  Leavenworth, 
K.  T.,  Nebraska  Territory. 

On  the  Big  Blue,  near  Marys- 
▼llle,  130  miles  northwest 
of  Leavenworth,  K.  T.,  Ne- 
braska Territory. 

of  the  department 

Lt.  Col.  G.  Andrews,  6th  in- 
fbntry. 

Major  J.  Lynde,  7th  isAintry 

Major  L.  P.  Graham,  3d  dra- 
goons. 
Major  J.  Sedgwick,  Ist  cav- 

OaptainJ.  Roberts,  4th  artil- 
lery. 

Lt,  Col.  and    Bvt.   Col.  J. 
Munroe,  4th  artillery. 

Captain  J.  P.  McCown,  4th 
artUlery. 

Captain  L.  McLaW8,7th  in- 

Antry. 
Colonel  E.  V.  Sumner,  1st 

cavalry. 
Maj.  and  Bvt  Ool.  C.  A.  May, 

2d  dragoons. 
Lieut.  Colonel  P.  Morrison, 

7th  infhntry. 
Captain  and  Bt.  Major  D.  P. 

Whiting,  7th  inikntry. 

Major  W.H.Emory,  Ist  cav- 

Headquarters  staff... .  ^ 

and  6th  infantry. 
7tb  infantry. ........ 

3d  dragoons  and  re- 
cruits. 
Ist  cavalry. 

Eu  route  for  Platte 
Bridge. 

£n  route  for  Fort 
Laramie. 

Fort  Kearney 

En  route  for  Uttb. . . 

4th  artUlery  and  re- 
cruits. 

4th  artUlery  and  re- 
cruits. 

4th  artiUery....  ••...• 

7Ui  inftntry.... 

IK) 

IK) 

3d  drag's,  3d  and  4th   . 
art'y,  and  recruits. 

Sd  artillery,  7th  infan- 
try, and  recruits. 

3d  artiUery  and  7th 
infhntry. 

Ist  cavalrr,  7th  inftn- 
try,  and  recruits. 

Do 

Do 

Do 

Aggregate 

NoTB — Of  the  above  number  of  companies  two  of  the  3d  dragoons  and  ten  of  the  4th  artillery  hare  been 
turned  to  the  department  of  the  west ;  one  company  of  the  3d  artillery  and  nine  of  the  7th  infanuy  have  con- 
fantry  have  been  ordered,  and  are  on  their  march  to  the  aeat  of  war  in  Washington  Territory. 
Adjittaict  Gbnbkal's  OmcB, 

WaMngton,  NovemUr  30, 1858. 


SECRETABY  OP  WAR. 

QnnraL  WiOiam  8.  Harney,  Eeadquartert  in  thefidd,  June  30,  1858. 
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■iBce  assigned  to  the  district  of  the  Platte;  tight  of  the  1st  cavalry  and  two  of  the  9d  artillery  have  been  re- 
tinned  their  inarch  for  Utah ;  and,  finally,  the  detachment  of  engineen  and  the  tix  companies  of  the  6th  in  - 

B.  COOPER, 


784  REPORT  OP  THE 

J. — PosUion  and  didribuium  qf  the  troops  in  the  Department  of  the  Pacific^  eommanied  by  Bvt.  Brig. 


POSTS. 


Escort  to  North  west- 
em  Bound  *yCoin- 
niis8Jon. 

Fort  Bellingham 

Port  Townsbend  . . . . 

Fort  Steilacooni 

Fort  Simcoe 

Fort  WaUa- Walla.. 

Fort  Vancouver 

Fort  Cascades 

Fort  Dalles 

£n   route  for   Fort 

Walla-Walla. 
Fort  Yamhill 

Fort  Hofikina 

FortUmpqua 

En  route  for  Ft.  Van- 
couver. 

En  route  for  Ft.  Van- 
couver. 

En  route  for  Fort 
Walla-Walla. 

En  route  for  Fort 
Humboldt. 

Fort  Humboldt 

Fort  Crook 

Benicia  barracks. . . . 

Presidio,  San  Fran- 
cisco. 
FortTejon 

En   route  for  Port 

Tejon. 
Fort  Yuma 

Aggregate  of 


SITUATION. 


On  Semi-ah-rao  bay,  Washing- 
ton Territory. 

On  Belli  ngham  bay,  16  miles 
soiitli  of  the  mouth  of  Frazer 
river,  Wash.  Ter. 

dimiles  from  PortTown9hend,on 
Admiralty  inlet,  Wash.  Ter. 

At  the  southern  ext'emiiy  of  Pu- 
get's  Sound,  Wash.  Ter. 

65  miles  north  of  Fort  Dalles,  in 
the  Simcoe  Valley,  Yakima 
country,  Wash.  Ter. 

On  Mill  creek,  6  miles  from  its 
function  with  the  Walla-Wal- 
la river.  Wash.  Ter. 

On  the  Columbia  river,  80  miles 
from  its  mouth,  Wash.  Ter. 

Cascades  of  the  Columbia, Wash- 
ington Territory. 

Dalles  of  Columbia,  Oregon  Ter. . 

Near  Fort  Dalles,  Oregon  Ter. . . 

On  the  ^(sonth  fork  of  Yamhill 

river,  25  miles  southwest  of 

Dayton,  Oregon  Ter. 
On  the  Siletz  river,  40  miles  N. W. 

of  Corvallis,  Oregon  Ter. 
On  the  Umpqua  river,  near  its 

mouth,  Oregon  Ter. 
On  Grave  creek,  Oregon  Ter 

Near  Crescent  City,  California  . . 

On  steamship  "Panama,"  off 
Crescent  City,  Gal. 


Humboldt  bay,  California 

On  Fall  river,  7  miles  north  of 

Pitt  river  ferry,  Cal. 
Benicia,  California 


Near  San  Francisco,  Calilomia. . 

{Near  Tejon  Pass,  at  the  head 

ot  San  Joaquin  valley,  Cal. 
Near  Los  Angeles,  California  . . . 

At  the  Junction  of  the  Gila  and 
Colorado  rivers,  California. 

the  department 


COMMANDING  OFnCERS. 


GARRISONS. 


Capt  D.  Woodruff,  9tb  inf. . . 


Ist  Lt.  J.  C.  Howard,  9th  in- 
fUntry. 

Capt.  and  Bvt.  Major  G.  O. 
Haller,  4th  Infantry. 

Lt.  Col.  S.  Casey,  9ih  infan- 
try. 

Major  R.  8.  Gamett,  9th  inf. 


Major  and  Rvt.  Lt.  Cel.  E.J. 
Steptoe,  9th  infantry. 

Lt.  Col.  T.  Morris,  4th  inf. . , 

2d  Lt  P.  Mallory,  4lh  inf . .. 

Col  G.  Wright,  9th  infantry 
Capt.  E.  D.  Reyes,  3d  art^.. 

Capt.  D  A.  Russell,  4tb  in- 
fantry. 

Capt.  0.  C.  Augur,  4tb  inf. . . . 

Maj.  J.  B.  Scott,  3d  artillery. 

Capt.  H.  M.  Judah,  4th  inf. . . 

Ist  Lieut.  G.  Crook,  4tb  inf.. . 

Oapt.  and  Brevet  Maj.  F.  O. 

Wvse,  3d  artillery. 
Ist  Lieut.  J.  B.  Collins,  4th 

infantry. 
Major  G.  J.  Rains,  4Ui  inf. . . . 


Cant.  J.  W.  T.  Gardiner,  Ist 

dragoons. 
Lt.  Col.  C.  S.  Merchant,  3d 

artiller}'. 
1st  Lieut,  and  Bvt.  Capt.  J. 

H.  Lendrum,  3d  artillerv. 
M^.  G.  A.  H.  Blake,  1st  drag. 

Capt.  J-  W.   Davidson,    Ut 

drngonns. 
Maj.  and  Bvt  Lieut.  Col.  G. 

Nauman,  3d  artillery. 


REGIMENTS. 


Department  staff. . . 


9tli  infantry. 
9thinftntry., 


4th  infantry 

4tb  and  9th  infantry 
9th  infantry 


1st  dragoons  and  9th 
infantry. 


4th  infantry. 
4th  infantry. 


9th  infantry. 
3d  artillery.. 

4th  infantry. 


4th  infantry 

3d  artillery 

4th  infantry 

4th  infantry.... .... 

3d  artillery 

4th  infantry 

Detachment  of  4tii 

infantry. 
1st  dragoons 


Detachment  of  3d 

artillery. 
Detachment ....... 


Ist  dragoons . 
1st  dragoons . 
3d  artillery  .. 


The  force  in  this  department  has  since  been  increased  from  tkirht-righi  to  forty-eight  companies,  by  the  ad- 
departments,  known,  respectively,  as  those  of  "  California"  and  "  Oregon. '» 
AxKiUTAMT  General's  OrriCB,  JVashiniton,  November  30, 1858. 
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And  the  d  partmcnt  itself  lias  been  ^uLdivided  into  two  u<  w 
8.  COOPER,  Jt^jutant  Gen«  oL 


786  .    REPOBT  OF  THB 

K. 

Adjutant  General's  Office, 

Waahingtony  November  30,  1858. 

Statement  showing  the  whole  number  of  recruits  enlisted  in  the 
army,  from  July  1,  1857,  to  June  30,  1858 : 

I.  GENERAL  RECRUITING  SERVICE. 

Major  Albemarle  Cady^  6th  infantry j  genet  ai  superintendent. 

Boston,  Mass 294 

New  Haven,  Conn 172 

New  York,  N.  Y 1,317 

Albany,  N.  Y 238 

Rochester,  N.  Y 249 

Syracuse,  N.  Y 1 

Buffalo,  N.  Y 229 

Trenton,  N.  J 69 

Philadelphia,  Pa 679 

Pittsburg,  Pa 125 

Baltimore,  Md 96 

Newport,  Ky 177 

Louisville,  Ky 103 

Columbus,  Ohio 6 

Detroit,  Mich 172 

Chicago,  111 450 

St.  Louis,  Mo 418 

Number  of  recruits  enlisted  for  the  general  service 4,795 

II.  DEPARTMENT   OF  THE  PACIFIC. 

San  Francisco,  Cal 204 

in.    MOUNTED  SERVICE. 

Lt.  Col.  G.  B.  Crittenden,  mounted  rifierrienj  superintendent. 

Boston,  Mass 493 

New  York,  N.  Y 578 

Albany,  N.  Y , 290 

Buffalo,  N.  Y 89 

Philadelphia,  Pa 240 

Pittsburg,  Pa 21 

Carlisle,  Pa 96 

Baltimore,  Md 130 

Cumberland,  Md 9 

Richmond,  Va 73 

St.  Louis,  Mo 89 

New.  Orleans,  La 88 

Washington,  D.  C 70 

Number  of  recruits  enlisted  for  mounted  service 2,26(> 


SECRETARY   OF  WAR*  7S7 


IV.   REQIMBNTAL   SBRVICB. 


First  regiment  of  dragoons 96 

Second  regiment  of  dragoons 48 

First  regiment  of  cavalry 39 

Second  regiment  of  cavalry 29 

Regiment  of  mounted  riflemen 6 

Total  mounted  troops 217 

First  regiment  of  artillery 70 

Second  regiment  of  artillery 164 

Third  regiment  of  artillery 72 

Fourth  regiment  of  artillery 83 

Total  artillery 389 

First  regiment  of  infantry 8 

Second  regiment  of  infantry 20 

Third  regiment  of  infantry 29 

Fourth  regiment  of  infantry 17 

Fifth  regiment  of  infantry 21 

Sixth  regiment  of  infantry 33 

Seventh  regiment  of  infantry 55 

Eighth  regiment  of  infantry 37 

Ninth  regiment  of  infantry 3 

Tenth  regiment  of  infantry 13 

Total  infantry 236 

Corps  of  sappers  and  miners 33 

Detachment  at  West  Point... 59 


Total  number  enlisted,  from  July  1, 1857,  to  June  30, 1858,     8,204 


V.   RECAPITULATION. 

For  the  general  service 4,795 

Department  of  the  Pacific 204 

For  mounted  service 2,266 

By  regiments. — Dragoons,  cavalry,  and  mounted  rifle- 
men   217 

Artillery 389 

Infantry 236 

Sappers  and  miners  and  detachment  at  West  Point 97 

Total 8,204 
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VI.   AMOUKT  OF  R£CBUITINO  FUNDS 

In  the  handtf  of  o£Scers  of  the  army,  Jane  30,  1857 $35,283  61 

Amount  of  recruiting  funds  advanced  to  recruiting  oflB- 
cers,  from  July  1,  1867,  to  June  30,  1858 109,585  00 

144,868  61 
Amount  of  funds  accounted  for  from  July  1,  1867,  to 

June  30,  1858 112,992  41 

Balance  in  the  hands  of  recruiting  o£Scers,  June  30, 1858      31,876  20 

Remarks. — The  three  depots  for  recruits  have  been  recently  in- 
spected, as  also  some  of  the  principal  rendezvous.  The  depots  are  at 
Fort  Columbus,  New  York  harbor,  Carlisle  barracks,  Pennsylvania, 
and  Newport  barracks,  Kentucky.  An  admirable  system  and  effective 
state  of  discipline  is  visible  at  all  these  stations,  which  insure  a  degree 
of  comfort  highly  necessary  in  giving  first  impressions  of  the  service 
to  recruits,  and  at  the  same  time  advance  them  in  their  military  train- 
ing as  far  as  the  duration  of  their  stay  at  the  depot  will  admit.  The 
recruiting  service,  as  now  conducted,  requires  but  little  modification 
to  make  the  system  complete,  and  fully  equal  to  supply  all  the  ordi- 
nary casualties  of  the  service. 

The  following  is  the  number  of  oflScers  employed  on  the  general 
and  mounted  service : 

Oeneral  service. 

1  major,  superintendent,  and  commanding  principal  depot. 

1  major,  commanding  depot  at  Newport  barracks,  Kentucky. 

2  captains,  on  duty  at  depots  and  rendezvous. 
16  subalterns,  on  duty  at  depots  and  rendezvous. 

Mounted  service. 

1  lieutenant  colonel,  superintendent,  and  commanding  depot. 
7  subalterns,  on  duty  at  depot  and  rendezvous. 
Respectfully  submitted, 

S.  COOPER, 

Adjutant  General, 
Hon.  John  B.  Floyd, 

Secretary  of  War^  Washington^  D.  C. 
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Washington,  November  16,  1858. 

Sir:  Herewith  I  have  the  honor,  oa  behalf  of  the  commissioners  of 
the  Military  Asylum,  to  submit  the  annual  report  of  the  treasurer  of 
that  institution,  exhibiting  its  present  financial  condition. 

Besides  the  completion  of  the  apparatus  for  heating  the  asylum 
buildings  since  November  last,  a  i'ew  additional  improvements  have 
been  initiated  with  a  view  to  the  health  and  comfort  of  the  inmates. 
Of  these  there  are  now,  including  the  recent  accessions  from  Harrods- 
burg,  and  exclusive  of  ten  outside  pensioners,  one  hundred  and 
twenty-five. 

The  changes  at  Harrodsburg  having  been  made,  in  pursuance  of 
law,  under  the  direction  of  the  War  Department,  need  not  here  be 
adverted  to. 

Colonel  Payne  having  resigned  his  place  as  governor  of  the  asylum 
in  the  District  of  Columbia,  and  Major  Haskin,  the  late  deputy  gov- 
ernor, being  with  his  regiment,  the  only  officers  now  on  asylum  duty 
are  Major  T.  L.  Alexander,  deputy  governor,  and  Assistant  Surgeon 
Benjamin  King,  treasurer  of  the  board  and  secretary  and  treasurer 
at  the  asylum. 

The  board  regret  that  they  found  it  necessary  for  the  good  of  the 
institution  to  dismiss  several  of  the  inmates  during  the  past  season  on 
account  of  insubordinate  and  disorderly  conduct.  Those  who  remain, 
with  perhaps  a  very  few  exceptions,  appear  contented,  and  to  appre- 
ciate the  provision  made  for  them  by  government. 

Some  amendments  are  considered  desirable  in  the  law  creating  the 
asylum,  which  the  commissioners  propose  at  an  early  day  to  submit 
for  the  consideration  of  the  department. 
Respectfully  submitted, 

TH.  8.  JE8UP, 
Quartermaster  General,  President  pro  tern. 

Hon.  John  B.  Floyd, 

Secretary  of  War. 
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XVIII. 

Report  ofiTie  Quartermaster  General  for  the  fiscal  year  ending  June  30, 

1858. 

Quartermaster  General's  Office, 

Washington,  November  13,  1858. 

Sir:  In  obedience  to  ronr  order  dated  the  Ist  instant,  I  have  the 
honor  to  submit  a  report  of  the  operations  of  the  quartermaster's  de- 
partment of  the  army  for  the  fiscal  year  ending  on  and  including  the 
30th  of  June  last. 

At  the  date  of  my  last  report  the  balances  in  the 
hands  of  officers  acting  in  the  department  in  the 

preceding  year  amounted  to $578,466  12 

To  which  is  to  be  added — 

Ist.  Remittances,  1st  quarter,  1858...  $2,611,076  16 
Remittances,  2d  quarter,  1858  ...  1,743,280  16 
Remittances,  3.1  quarter,  1858...  455,679  25 
Remittances,  4th  quarter,  1858...      4,976,967  73 

9,786,003  30 

2d.  Proceeds  of  drafts  drawn  on  this  office  prior  to 

July  1,  1858,  paid  since  that  date 30,449  36 

3d.  Proceeds  of  sales  of  property,  rent  of .  buildings, 

&c 77,906  36 

Total  to  be  accounted  for 10,472,825  14 

From  which  is  to  be  deducted — 
Ist.  Expenditures,  viz :  prior  to  the  fiscal  year,  the 
accounts  for  which  were  not  received  in  time 

for  the  last  annual  report $826,226  69 

In  the  1st  quarter  of  the  fiscal  year  1,797,972  93 
In  the  2d  quarter  of  the  fiscal  year  1,911,545  44 
In  the  3d  quarter  of  the  fiscal  year  1,093,673  27 
In  the  4th  quarter  of  the  fiscal  year    3,713,436  07 

9,342,854  40 
2d.  Deposits  to  the  credit  of  the  treas- 
urer, and  cancelled  drafts 68,421  93 

9,411,276  33 

Balance,  June  30,  1858 1,061,548  81 


Accounts  are  due  from  twenty-one  officers  for  the  last  fiscal  year, 
whose  joint  accountability  amounts  to  $28,393  23.  The  officers  from 
whom  these  accounts  are  due  were,  with  two  or  three  exceptions,  at 
extreme  frontier  posts,  or  in  the  field,  which  is  doubtless  the  cause  of 
their  accounts  not  having  been  received  ;  the  remainder  is  in  the  hands 
of  one  hundred  and  fifty-three  officers  at  posts  extending  over  our 
whole  territory,  and  in  the  field,  and  is  applicable  to  the  payment  of 
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claims  which  accrued  within  the  year  and  remained  unpaid  at  its 
cloHe,  and  to  the  service  of  the  present  year. 

The  accounts  due  from  dishursing  otBcers  at  the  close  of  the  year 
ending  June  30,  1857,  and  not  received  in  time  for  my  report  of  that 
year,  but  included  in  this,  will  be  seen  to  exceed  considerably  the 
amount  for  which  the  officers  were  known  to  he  accountable  at  the 
close  of  that  year  ;  this  is  ascertained  to  have  arisen  principally  from 
di^bursing  officern  at  many  of  the  outposts,  and  in  the  field,  having 
drawn  drafts  on  the  principal  quartermasters  in  their  respective  mili- 
tary departments  within  that  year,  the  proceeds  of  which  they  cred- 
ited to  the  United  States  and  applied  to  the  public  service  within  the 
year,  but  which  were  not  paid  by  the  officers  on  whom  they  were 
drawn  until  within  the  present  year. 

Major  Osborne  Cross,  who  was  reported  in  my  last  report  as  having 

failed  to  account  for $22,637  91 

has  since  refunded $21,440  00 

and  has  submitted  accounts  amounting  to  957  87 

Making,  together 22,397  87 

Leaving  to  he  accounted  for 240  04 


but  he  claims  a  balance  of  $84  96  due  to  him  ;  on  a  re-examination 
of  his  accounts  he  may  be  found  to  be  correct. 

Captain  L.  Loeser  has  iiEiiled  to  account  for  $3,125  21,  due  by  him 
since  the  close  of  the  3d  quarter  of  1856. 

Lieutenant  Garber  has  failed  to  account  for  $7,095  38,  due  since 
the  1st  quarter  of  1857  ;  and  Lieutenant  Lazelle  has  failed  to  account 
for  $1,232  09,  which  should  have  been  turned  over  to  his  successor 
on  the  1st  of  April,  1857  ;  he  was  ordered  to  duty  in  the  department 
again  on  the  10th  of  December,  1857,  but  did  not  take  up  this  sum,  nor 
has  he  accounted  for  it  since.  Lieutenant  A.  Merchant  has  failed  to 
account  for  $953  54,  due  since  the  2d  quarter  of  1857,  which  sum 
should  have  been  turned  over  to  his  successor  when  he  was  relieved 
at  Fort  Monroe  on  the  8th  day  of  June,  1857. 

I  recommend  that  measures  be  adopted  to  compel  these  gentlemen 
either  to  account  for  the  sums  respectively  due  or  to  pay  over  the 
amounts  to  the  treasury. 

The  amounts  paid  during  the  year,  including  those  for  supplies 
purchased  and  services  rendered  in  the  preceding  year  and  not  included 
m  the  report  for  that  year,  were — 

1.  For  regular  supplies,  viz  : 

Fuel $149,942  85 

Forage 1,319,697  83 

Straw 4,756  26 

Stationery 23,017  35 

Making  a  total  of. $1,497,414  29 
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2.  For  incidental  expenses  of  the  army. 

Postages $9,109  13 

Expenses  of  courts  martial 6,805  75 

Expresses  and  escorts 32,166  28 

Burial  expenses 421  15 

Guides,  interpreters,  and  spies...  52,294  87 

Clerks  and  agents 83,707  30 

Wagon  and  forage  masters 7,546  50 

Laborers 161,837  66 

Soldiers  on  constant  labor 132,958  76 

Hire  of  veterinary  surgeons 789  51 

Office  furniture 2,997  23 

Medicines  for  horses  and  other 

animals 5,834  23 

Forges,   blacksmiths'    and  shoe- 
ing tools 7,621,01 

Horse-shoes,  nails,  iron,  and  steel  56,443  48 

Recovering  stray  horses 682  50 

Apprehending  deserters 13,275  69 

Making  a  total  of. $574,491  65 

3.  Dragoon  horses 555,093  20 

4.  Barracks  and  quarters— for  rents 111,299  03 

For  constructions  and  repairs....         554,125  09 

665,424  12 

6.  Mileage  or  transportation  of  officers 105,477  19 

6.  Transportation — 

Of  clothing 75,901  44 

Of  ordnance 66,201  43 

Of  subsistence 905,612  43 

Of  troops  and  supplies 3,836,628  74 

4,884,344  04 

7.  For  materials  for,  and  amount  expended  in  the  pre- 

paration of  clothing,  camp  and  garrison  equipage         983,254  96 

8.  Special  appropriations  and  expenditures  for  other 

departments,  viz : 

For  remounting  four  companies  light  artillery  5,565  87 

For  rebuilding  Carlisle  barracks 24,316  02 

For  Florida  V)lunteers 38,464  95 

For  printing  military  tactics 252  57 

For  Mexican  hostilities 2,680  00 

For  army  contingencies *. 2,519  84 

For  recruiting  service 566  24 

For  medical  department 6,741  27 

For  ordnance  department 6  19 

Total ,...,. 9,346,612  40 

From  which  is  to  be  deducted — 

Amount  of  ascertained  errors  in  officers'  accounts  3,758  00 


Total  expenditure 9,342,854  40 
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The  various  regular  supplies,  viz.,  fuel,  forage,  straw,  and  sta- 
tionery, were  promptly  furnished  to  the  officers,  corps,  and  branches 
of  service  entitled  to  them.  The  cost  of  forage  was  greatly  increased 
in  consequence  of  the  partial  failure  of  the  corn  crop  throughout  the 
west  and  southwest  in  the  last  calendar  year,  and  of  the  oat  crop  the 
present  year. 

Transportation  was  furnished  during  the  year  for  all  the  supplies 
required  for  the  army  ;  for  five  thousand  two  hundred  and  sixty-nine 
recruits  from  the  several  depots  to  their  companies  or  corps  ;  and  for 
the  troops  operating  in  the  field,  or  moving  from  one  post  or  section 
of  the  country  to  another,  or  acting  as  escorts  to  different  branches  of 
the  civil  service.  The  movements  made  by  the  army  within  the  year 
are  estimated  to  equal  a  march  of  twelve  hundred  and  thirty-four 
miles  each  of  thirteen  regiments  ;  or  of  sixteen  thousand  and  forty- 
two  miles  for  a  single  regiment.  The  space  covered  by  the  army,  and 
within  which  troops  and  supplies  are  almost  constantly  being  moved, 
includes  twenty-eight  degrees  of  latitude  and  fifty-seven  degrees  of 
longitude.  The  item  of  transportation  of  troops  and  supplies  includes 
not  only  the  transportation  of  troops  and  the  supplies  required  on  the 
march,  but  of  ordnance,  clothing,  subsistence,  and  all  other  supplies 
moving  with  bodies  of  troops. 

For  barracks,  quarters,  storehouses  and  other  public  buildings  for 
the  accommodation  of  the  troops  and  the  preservation  of  the  public 
stores,  all  was  done  which  the  limited  means  at  the  disposal  of  the 
department  enabled  it  to  do.  The  following  sums  were  expended  in 
the  erection  and  repair  of  military  buildings,  viz: 
At  twenty-five  posts  in  the  department  of  the  Pacific...   $221,011  43 

At  twenty-one  posts  in  the  department  of  the  east 20,793  43 

At  four  posts  in  Florida 3,270  35 

At  fourteen  posts  in  the  department  of  the  west 148,701  12 

At  fifteen  posts  in  Texas 36,004  49 

At  twelve  posts  in  New  Mexico 19,388  03 

At  two  posts  in  Utah 4,832  40 

Amounting  altogether  to 454,001  25 

In  addition  to  these  sums,  there  was  expended  from  a 
special  appropriation,  as  heretofore  stated,  in  rebuild- 
ing barracks  at  Carlisle  which  had  been  destroyed 
by  fire 24,316  02 

In  the  department  ot  tb.t;  west  and  that  of  the  Pacific,  the  expendi- 
tures for  the  construction  and  repair  of  barracks,  quarters,  and  other 
public  buildings,  are,  from  the  nature  of  the  service  there,  beyond  the 
control  of  this  department,  or  perhaps  of  any  authority  here.  Where 
troops  are  required  to  be  placed  they  must  be  covered,  and  the  public 
stores  must  be  protected.  The  appropriations  and  expenditures  for 
tnose  objects  in  the  three  years  ending  the  30th  of  June  last  will 
demonstrate  the  truth  of  my  remarks. 
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The  appropriation  for  the  construction  and  repair  of  public  build- 
ings in  the  department  of  the  west  was,  for  the  year  ending  the  30th 

of  Juno,  1856 |93,500  00 

For  the  year  ending  June  30, 1857 100,000  00 

For  the  year  ending  June  30,  1858 155,000  00 

Amounting  to 350,500  00 

And  the  expenditures  for  those  years  were,  for  that  ending  June 

30,  1856 |266  987  97 

For  that  ending  June  30,  1857 178,493  01 

For  that  ending  June  30,  1858 148,701  12 

Amounting  in  the  three  years  to 594,182  10 

being  an  excess  of  expenditure  over  the  appropriations  of  |243,682  10, 
in  addition  to  which  considerable  sums  were  paid  to  soldiers  on  extra 
duty  at  work  on  the  several  buildings ;  and  in  nearly  all  instances 
public  means  of  transportation  were  used  in  the  constructions  and  re- 
pairs made. 

The  appropriations  for  those  objects  made  for  the  department  of  the 
Pacific  were-*- 

For  the  year  ending  June  30, 1856 |82,800  00 

For  the  year  ending  June  30, 1857 135,000  00 

For  the  year  ending  June  30, 1858 130,000  00 

Amounting  to 347,800  00 

And  the  expenditures  for  those  years  were — 

lu  the  year  ending  June  30,  1856 $253,240  87 

In  the  year  ending  June  30,  1857 218,935  32 

In  the  year  ending  June  30, 1858 221,011  43 

Amounting  to 693,187  62 

being  an  excess  of  expenditures  in  that  department  over  the  appro- 
priations for  the  three  years  of  |345,387  62. 

The  posts  in  the  department  of  the  Pacific  are  said  to  be  generally 
well  selected;  the  same  cannot  be  said,  however,  in  regard  to  some  of 
those  in  the  department  of  the  west.  In  a  country  without  the  re- 
sources developed  by  an  active  and  industrious  population,  there  are 
three  important  elements  which  should  govern  in  the  establishment 
of  a  military  post.  They  are,  first,  an  abundant  supply  of  pure  water ; 
second,  wood  for  fuel  and  for  building;  and,  third,  grass  for  the  sup- 
port of  the  public  animals  in  summer,  and  the  supply  of  hay  for  them 
in  the  winter.  If  either  be  wanting,  not  a  cent  should  be  expended 
on  any  interior  site,  no  matter  what  its  supposed  military  advantages 
in  other  respects  may  be. 

Clothing,  camp  and  garrison  equipage,  were  provided  and  furnished 
to  the  troops  throughout  our  Territories  in  the  quantities  in  which 
they  were  due.  The  cost  of  the  clothing  for  the  troops  is  increased 
by  the  recent  change  in  the  uniform  about  seventy-nine  thousand  dol- 
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lars  per  annum,  and  that  of  the  equipage,  by  the  adoption  of  the 
Sibley  tent,  a  copy  of  the  old  Sioux  lodge,  about  five  dollars  a  tent ; 
but  this  tent  affords  more  comfort  and  contributes  more  to  the  pre- 
servation of  the  health  of  the  men  than  that  before  in  use.  The  cost 
of  equipage  is  also  increased  by  the  adoption  of  the  iron  bedstead, 
which  is  preferred  by  the  troops  because  it  is  more  easily  kept  clean 
than  the  wooden  bunk  formerly  in  use. 

The  expenditures  during  the  year  have  been  extremely  heavy,  as 
will  be  seen  by  reference  to  the  preceding  pages  of  this  report,  but 
the  objects  accomplished  have  been  even  beyond  the  expenditures. 

The  movement  of  the  army  to  Utah  is  without  a  parallel  in  military 
history.  The  advance  of  that  army  spent  last  winter  in  the  Rocky 
mountains,  eleven  hundred  miles  from  its  depot,  in  comparative  com- 
fort, and  the  main  body  moved  forward  in  seven  separate  columns 
between  the  8th  of  May  and  the  15th  of  June  ;  the  last  column  arrived 
at  Camp  Floyd,  in  Utah,  on  the  25th  of  September;  and  by  the  last 
reports  the  rear  trains  with  clothing,  quartermasters'  stores,  and  sub- 
sistence, were  reported  so  near  that  they  would  arrive  from  the  5th  to 
the  15th  of  October. 

The  expenditures  on  account  of  the  expedition  to  Utah,  as  far  as 
ascertained,  exceed  five  millions  of  dollars.  Besides  the  vast  sup- 
plies provided  for  the  service,  the  operating  columns  were  furnished 
with  nine  travelling  forges,  twenty-two  ambulances,  twenty-nine  light 
wagons,  nine  hundred  and  eighty-eight  baggage  wagons,  six  thousand 
four  hundred  and  forty-seven  mules,  and  two  hundred  and  fifty-four 
horses,  in  addition  to  the  horses  furnished  for  the  mounted  corps. 
And  for  the  transportation  of  supj)lies  for  the  army,  and  for  the  depots 
at  Fort  Kearney  and  Fort  Laramie,  on  the  route,  three  thousand  nine 
hundred  and  eight  wagons,  thirty- three  mules,  and  forty-six  thousand 
eight  hundred  and  ninety-six  oxen,  were  required  ;  being  four  thou- 
sand nine  hundred  and  fifty-six  wag  ms  and  carriages,  and  fifty-three 
thousand  four  hundred  and  thirty  draught  animals. 

For  the  operations  in  Texas,  New  Mexico,  Washington,  and  Oregon, 
everything  depending  upon  this  department  was  furnished  promptly; 
but  I  have  not  the  data  to  make  a  report  of  the  means  of  transporta- 
tion required  by  the  different  armies  or  detachments. 

In  organizing  the  material  and  providing  the  means  for  the  move- 
ment of  the  army  of  Utah,  with  its  vast  supplies,  the  energies  of  this 
department  were  taxed  to  the  utmost ;  and  for  the  successful  results 
which  have  crowned  all  the  measures  necessary  for  the  movement 
and  supply  of  the  army  much  is  due  to  the  energy,  intelligence, 
and  untiring  zeal  of  Colonel  Charles  Thomas  and  Colonel  Daniel  D. 
Tompkins,  assistant  quartermasters  general;  Lieutenant  Colonel 
George  H.  Crosman,  deputy  quartermaster  general  ;  to  the  late  Cap- 
tain Thomas  L.  Brent,  and  to  Captain  8.  Van  Vliet,  Captain  W.  S. 
Hancock,  and  Captain  J.  H.  Dickerson,  assistant  quartermasters. 
Other  officers  of  the  department  performed  valuable  services,  but  had 
not  the  opportunity  of  doing  as  much  as  those  named. 

A  more  successful  campaign  than  that  directed  by  General  Clark 
and  carried  out  by  Colonel  Wright  and  Major  Garnett,  against  the 
hostile  tribes  of  Indians  in  Oregon  and  Washington  Territories,  has 
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never  before  been  witnessed  in  tbe  whole  course  of  our  history.  The 
measures  required  to  put  the  troops  into  the  field,  and  to  supply  them 
on  the  extensive  theatre  covered  by  their  operations,  were  promptly 
adopted  and  ably  carried  out  by  Lieutenant  Colonel  Swords,  deputy 
quartermaster  general,  aided  by  Major  Allen,  Captain  Jordan,  Cap- 
tain Ingalls,  and  Captain  Kirkham,  assistant  quartermasters.  Gre-it 
credit  is  due  to  all  these  officers  for  the  energy  and  zeal  which  they 
have  displayed. 

The  estimate  presented  for  the  next  fiscal  year,  though  in  some  of 
its  items  larger  than  that  for  the  present  year,  will  be  seen  to  be  below 
the  expenditures  made  last  year.  If  the  Mormon  diflSculties  are  really 
over  and  the  Indian  war  in  Oregon  and  Washington  Territories  at  an 
end,  it  may  not  all  be  required,  unless  an  expensive  Indian  war, 
which  is  now  threatened,  should  take  place  in  New  Mexico.  In  that 
event,  the  whole,  perhaps  more,  will  be  required. 

It  is  bad  economy  to  cut  down  estimates.  If  the  appropriations  be 
more  than   required  for  the  service,  the   portions   not  wanted  will  i 

remain  in  the  treasury  ;  but  if  they  be  less,  and  supplies  be  nec^ssa-  i 

rily  purchased  on  credit,  higher  prices  will  be  always  charged  in  pro-  i 

portion  to  the  uncertainty  of  the  time  of  payment.     I  am  very  sure  i 

that  if  we  had  had  the  money  for  the  Utah  service  on  the  first  of  & 

January,  which  we  did  not  receive  until  May,  from  two  to  three  hun- 
dred thousand  dollars,  perhaps  more,  would  have  been  saved  in  the 
three  items  of  horses,  mules,  and  grain. 

By  reference  to  the  details  of  the  expenditures  in  the  last  fiscal  year  f„ 

it  will  be  seen  that  the  item  for  transportation  is  more  than  one-half 
of  the  whole  sum ;  this  will  continue  until  some  better  mode  of  trans-  i 

portation  be  adopted  and  carried  out  by  the  authority  of  Congress, 
(railroads  would  be  the  best,)  or  until  the  whole  country  over  which    ' 
our  military  movements  extend  be  cultivated,  and  the  supplies  re- 
quired for  the  troops  be  obtained  in  the  vicinity  of  their  operations. 

In  regard  to  the  great  advantage  by  railroad  transportation  over 
any  other  mode  of  land  transportation,  I  have  had  occasion  recently 
to  make  investigations,  the  results  of  which  I  beg  to  submit.  The 
average  military  force  in  service  during  the  five  years  ending  the  Slst 
of  December  last,  was  about  thirteen  thousand  six  hundred,  rank  and 
file;  and  the  cost  of  the  whole  transportation  for  that  force  exceeded 
ten  millions  of  dollars,  or  more  than  two  millions  a  year.  The  average 
force  in  service  for  the  five  years  prior  to  the  annexation  of  Texas  was 
over  nine  thousand  nine  hundred,  rank  and  file;  and  the  cost  of  its 
transportation  during  that  whole  period  was  a  little  over  seven  hun- 
dred and  eighty  thousand  dollars,  or  one  hundred  and  fifty-six 
thousand  dollars  a  year.  Had  prices  and  circumstances  remained  the 
same,  the  transportation  of  the  increased  force  would  have  been,  for 
the  five  years,  about  a  million  and  ninety  thousand  dollars,  or  only 
two  hundred  and  eighteen  thousand  dollars  a  year;  making  a  dif- 
ference in  that  iten)  alone  of  eight  million  nine  hundred  and  ten 
thousand  dollars.  The  increase  in  prices  would  probably  have  caused 
an  increase  of  expenditure  to  something  more  than  two  millions  of 
dollars;  thus  making  an  increase  of  expenditure  in  five  years  for 
transportation,  caused  by  the  extent  and  waint  of  resources  of  our  new 
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Territories,  and  the  difficulty  of  communicating  to  and  within  them, 
of  nearly  eight  millions  of  dollars. 

In  my  last  annual  report  I  took  occasion  to  mention  the  necessity 
for  additional  clerks  in  this  office.  In  addition  to  those  now  authorized 
by  law,  four  efficient  clerks  are  required ;  but  if  not  efficient  I  would 
rather  not  have  them.  For  some  years  past  Congress  has  appropriated 
five  thousand  dollars  a  year  for  the  payment  of  temporary  clerks 
employed  in  examining  bounty- land  claims,  the  evidence  of  which  is 
filed  in  this  office.  I  at  first  employed  four  clerks,  but  on  the  1st  of 
May,  1857,  I  was  obliged  to  employ  an  additional  clerk,  and  conse- 
quently to  reduce  the  pay  of  all  to  a  thousand  dollars  each.  I  respect- 
fully ask  that  they  be  placed  upon  an  equality  with  the  junior  clerks 
in  other  public  offices  here  from  the  time  their  compensation  was  re- 
duced. 

The  business  of  this  office  has  increased  so  much  in  consequence  of 
the  great  extension  of  our  Territories,  that  the  four  additional  clerks 
which  I  ask  are  necessary  to  bring  up  the  regular  business  of  the  office 
and  keep  it  up  in  the  manner  it  should  be  kept  up.  Should  these 
additional  clerks  be  allowed,  the  appropriation  for  extra  clerks  might 
be  reduced  after  the  next  fiscal  year  to  a  sum  sufficient  for  the  employ- 
ment of  two. 

I  had  intended  to  accompany  this  report  with  a  general  return  of 
the  property  in  use  and  in  store  in  the  army,  but  could  not  obtain  the 
materials  in  time;  but  it  is  being  prepared,  and  I  hope  to  be  able  to 
present  it  to  you  before  the  meeting  of  Congress. 

With  high  consideration  and  respect,  I  have  the  honor  to  be,  sir, 
your  obedient  servant, 

TH.  S.  JESUP, 

Quartermaster  General. 

Hon.  John  B.  Floyd, 

Secretary  of  War^  Washington  City. 
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Office  Commissary  General  of  Subsistence, 

Washington,  October  26,  1858. 

Sir  :  I  have  the  honor  to  submit  the  following  report  of  the  opera- 
tions of  this  department  during  the  fiscal  year  ending  June  30,  1838, 
and  to  transmit  an  estimate  for  the  subsistence  of  the  army  for  the 
fiscal  year  ending  June  30, 1860. 

The  principal  part  of  the  subsistence  stores  procured  for  the  army 
during  the  past  fiscal  year  was  obtained  in  the  cities  of  New  York, 
Norfolk,  Charleston,  New  Orleans,  St.  Louis,  and  San  Francisco;  the 
o£Scers  of  the  department  at  these  points  advertising  for  bids  when  the 
stores  were  required,  and  accepting  the  lowest  bids  for  suitable 
articles. 

Flour  for  the  troops  in  New  Mexico  was  procured  by  contract  from 
wheat  grown  in  that  Territory  or  the  adjacent  provinces  of  Mexico, 
and  such  other  articles  of  the  ration  as  were  the  products  of  that  Ter- 
ritory were  there  purchased  to  save  the  expense  of  transportation. 

Fresh  beef  for  the  troops  at  the  Atlantic  posts  in  Florida  and  Texas 
and  on  the  Pacific  coast  was  procured  by  contract  from  the  vicinity  of 
the  posts.  In  New  Mexico,  at  Forts  Riley,  Ripley,  Randall,  and 
Ridgely,  cattle  on  the  hoof  were  procured,  grazed,  and  fed  by  the 
department. 

Every  efibrt  was  made  to  supply  the  troops  with  abundance  of  good 
and  wholesome  food  and  with  complete  success,  except  those  at  Fort 
Bridger.  Ample  preparations  for  their  subsistence,  it  was  believed, 
were  made  in  the  spring  of  1857,  but  the  hostile  acts  of  the  Mormons 
in  running  ofi"  the  contractor's  cattle,  and  in  destroying  the  trains 
containing  nearly  all  the  salt  meats,  with  other  subsistence  stores, 
left  but  a  scanty  supply  for  these  troops  during  the  winter  and  spring. 
As  early  as  the  grass  would  permit  cattle  and  other  subsistence  stores 
were  forwarded  to  them  from  Fort  Laramie. 

During  last  spring  one  year's  supply  of  subsistence  stores  for  the 
troops  under  orders  lor  and  in  Utah  was  purchased  in  St.  Louis,  and 
two  contracts  were  made  for  cattle :  one  for  unworked  steers  for  imme- 
diate use,  to  be  delivered  at  Forts  Kearney,  Laramie,  and  in  Utah  ;  the 
other  for  draught  cattle,  to  be  delivered  when  in  fine  condition  in 
Utah. 

These  stores  were  fairly  under  way  to  Utah  when,  in  consequence 
of  the  favorable  news  received,  part  of  the  troops  en  route  were  diverted 
from  their  course  and  directed  to  other  objects.  Such  stores  as  were 
required  for  those  troops  until  their  return  to  Fort  Leavenworth  and 
one  year's  supply  for  the  posts  on  the  plain  were  taken  from  the  Utah 
trains ;  the  remainder  continued  on  to  Utah,  thus  securing  there  a 
partial  supply  for  another  year. 

The  contractors  for  the  unworked  steers  withdrawing  from  their 
contract  before  giving  bonds,  an  officer  of  the  department  was  sent  to 
purchase  cattle  at  Fort  Leavenworth,  from  whence  they  were  driven 
to  the  posts  named  and  to  Utah,  at  the  expense  of  the  department. 
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The  "desiccated  vegetables"  of  Ohollet  &  Co.,  wherever  used  in 
the  army,  have  given  great  satisfaction,  and  it  is  respectfully  recom- 
mended that  desiccated  "  potatoes  "  and  "  mixed  vegetables  "  be  in- 
troduced generally  into  the  army  as  a  part  of  the  ration  and  be  issued 
twice  per  week  in  lieu  of  beans  or  rice. 

The  officers  acting  in  this  department  have  generally  rendered  their 
accounts  as  promptly  as  the  nature  of  their  service  would  permit,  and 
have  generally  performed  their  duties  with  zeal  and  fidelity. 

It  will  be  seen  that  in  the  estimate  herewith  submitted  the  cost  of 
the  ration  is  estimated  at  twenty-five  cents,  that  of  the  previous 
estimate  having  been  twenty- six  and  one-half  cents. 

Most  respectfully,  your  obedient  servant, 

J.  F.  TAYLOR, 
Acting  Commissary  Oentral  of  Subsistence. 

Hon.  John  B.  Flotb, 

Secretary  of  War. 
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Paymaster  General's  Office, 

November  10,  1858. 
Sir  :  I  have  the  honor  to  submit  herewith  a  report  of  the  transac- 
tions of  the  pay  department  of  the  army  during  the  fiscal  year  ending 
June  30,  1858. 

It  is  shown  by  the  tabular  statement  herewith  that  there  remained 
in  the  hands  of  paymasters,  on  June  30, 1857,  applicable  to  payments 
in  the  first  quarter  of  the  last  fiscal  year,  the  sum  of...       |390,578  76 
In  addition  to  which  they  have   received  from  the 
treasury  and  other  sources,  exclusive  of  amounts 
transferred  from  one  to  another  or  repaid  into  the 
treasury,  the  sum  of. 4,758,988  05 

Making  a  total  to  be  accounted  for  of. 5,149,566  81 

Expended  as  follows : 

Payments  to  regular  troops |4, 393,446  32 

Payments  to  volunteers 54,472  74 

Payments  to  the  Military  Academy...  99,890  31 

4,547,809  37 

Leaving  a  balance  to  be  accounted  for  of. 601,757  44 


This  balance  it  is  believed  has,  in  most  cases,  been  expended  and 
accounted  for  since  the  commencement  of  the  present  fiscal  year. 

The  troops  in  every  part  of  the  country  have  been  satisfiewtorily 
paid  except  in  a  few  instances,  growing  out  of  causes  beyond  the  con- 
trol of  the  department. 

I  beg  leave  respectfully  to  call  your  attention  again  to  the  memorial 
of  paymasters'  clerks,  presented  to  Congress  at  its  last  session,  asking 
that  their  salaries  be  increased  to  |1,000  per  annum.  This  would 
only  place  them  upon  an  equality  with  the  clerks  of  the  lowest  class 
employed  in  the  departments.  Paymasters  are  compelled  to  travel 
with  funds  over  wide  districts  of  country,  frequently  in  the  vicinity  of 
hostile  Indians,  and  it  is  of  the  greatest  importance  they  should  be 
able  to  secure  the  services  of  reliable  persons  of  the  highest  integrity, 
as  wcl]  as  capacity. 

I  have  the  honor  to  be,  very  respectfully,  your  obedient  servant, 

BENJ.  F.  LARNED, 

Payiaaaier  General. 

Hon.  John  B.  Floyd, 

Secretary  of  War. 
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report  of  the  surgeon  general. 

Surgeon  General's  Office, 

November  8,  1858. 

Sir  :  I  have  the  honor  to  submit  to  you  the  usual  financial  report 
of  the  medical  department  of  the  army,  together  with  a  tabular  state- 
ment of  the  sick  and  wounded  of  the  army  for  the  year  ending  on  the 
30th  of  June,  1858. 

The  amount  of  the  regular  appropriation  for  the  medical  and  hos- 
pital department  of  the  army  which  remained  on  the  30th  of  June, 
1857,  was— 


In  the  hands  of  disbursing  agents , 

In  the  treasury  of  the  United  States 

Amount  appropriated  per  act  approved  March 
3,  1857,  for  current  expenses  of  the  medical 
and  hospital  department  for  the  year  ending 

June  80,  1868 

Amount  refunded  into  the  treasury  from  losses 
Amount  refunded  into  tbe  treasury  from  auc- 
tion sales  of  condemned  property .... 

Of  the  foregoing  sums  there  have  been  ex- 
pended— 
On  account  of  pay  and  other  claims  of  private 

physioians  contracted  in 1847 

Do , do 1848 

Do do 1849 

Do do 1850 

Do do 1851 

Do do 185J 

Do do 1853 

Do do 1854 

Do do 1855 

Do do 1856 

Do do 1857 

Do do 1858 

On  account  of  medical  and  hospital  supplies, 

books,  and  nurses,  &c. 1847 

Do do 1848 

Do :.- .do 1852 

Do do 1853 

Do do 1864 

Do do 1855 

Do do 1856 

Do.. do 1857 

Do do 1858 

Leaying  in  the  hands  of  disbursing  agents 

In  the  treasury  of  the  United  States 


$9,666  00 
65,477  26 


106,000  00 
119  60 

237  38 


276  68 

678  98 

27  00 

690  00 

41  00 

22  50 

106  61 

157  60 

267  00 

2,301  79 

9,469  40 

11,248  62 


112  35 

9  00 

23  47 

16  34 

70  46 

65  90 

475  15 

10,358  08 

83,712  36 


6,388  11 
55, 083  80 


$25, 186  88 


94,843  11 
60,471  91 


$180,500  90 


180,500  90 


The  foregoing  statement  shows  that  the  total  amount  of  funds 
available  for  the  service  of  the  medical  and  hospital  department  of 
the  army  during  the  fiscal  year  ending  June  30^  1858,  was  one  hun- 


SECRET  iBT  OF  WAB.  805 

dred  and  eighty  thousand  five  hundred  dollars  and  ninety  cents, 
($180,500  90  ;)  and  that  the  expenditures  amounted  to  one  hundred 
and  twenty  thousand  and  twenty-eight  dollars  and  ninety-nine  cents, 
($120,028  99;)  leaving  a  balance  of  sixty  thousand  four  hundred  and 
seventy-one  dollars  and  ninety -one  cents,  ($60,471  91,)  of  which  sum 
the  major  part  was  then  due  for  payments  made  by  officers  of  the  pay 
department  to  hospital  cooks  and  nurses,  the  accounts  for  which  had 
not  been  settled  in  this  office. 

Of  the  total  sum  expended  during  the  fiscal  year  embraced  in  this 
report,  twenty-five  thousand  one  hundred  and  eighty-  five  dollars  and 
eighty-three  cents  ($26,186  83)  were  paid  on  account  of  the  pay  and 
other  claims  of  private  physicians,  and  ninety-four  thousand  eight 
hundred  and  forty-three  dollars  and  eleven  cents  ($94,843  11)  for 
medical  and  hospital  supplies,  and  for  the  pay  of  hospital  cooks  and 
nurses. 

The  subjoined  statistical  report  of  the  sick  and  wounded  of  the 
army  for  the  year  commencing  July  1,  1857,  and  ending  June  30, 
1858,  compiled  from  the  quarterly  reports  of  the  medical  officers,  ex- 
hibits the  following  results : 

At  the  commencement  of  the  year  there  were  846  officers  and  en- 
listed men  remaining  on  sick  report,  of  whom  424  were  reported  as 
sick,  and  422  as  convalescent ;  the  number  of  cases  of  wounds  and 
disease  occurring  during  the  year  was  38,188  ;  making  an  aggregate 
of  39,034  cases  under  treatment  during  the  year.  Of  this  aggregate 
37,568  were  returned  to  duty,  22  were  placed  on  furlough,  296  were 
discharged  from  the  service,  39  deserted,  and  208  died  ;  leaving  384 
sick,  and  517  convalescent ;  in  all  901  under  medical  treatment. 

As  the  mean  strength  of  the  army  for  the  year  ending  June  30, 
1858,  according  to  returns  made  to  this  office,  was  14,510,  and  the 
number  of  cases  of  disease  reported  in  that  time  was  38,188,  it  results 
that  the  proportion  of  cases  to  the  number  of  officers  and  enlisted 
men  was  2.63  to  one. 

For  the  same  period  the  ratio  of  deaths  (208)  to  the  mean  strength 
of  the  army  (14.510)  was  1  to  69.76,  or  1.43  per  cent.,  and  the  pro- 
portion of  deaths  to  the  aggregate  number  of  cases  treated  (39,034) 
was  1  to  187.61,  or  0.53  per  cent. 

The  meteorological  observations  continued  as  heretofore  at  the  mil- 
itary stations  are  reported  to  this  office  in  monthly  registers,  which 
are  examined,  and  the  general  results  recorded  at  once  in  books  pre- 
pared for  that  purpose,  so  as  to  be  ready  for  publication  whenever  re- 
quired. It  has  become  necessary  to  have  those  original  registers 
bound  in  volumes,  in  order  to  preserve  them  from  iniury,  and,  also, 
to  facilitate  reference  to  them,  as  they  are  frequently  consulted  by 
officers  of  the  Smithsonian  Institution  and  other  persons  interested  in 
meteorology. 

Since  my  last  annual  report  an  army  medical  board  for  the  exam- 
ination of  assistant  surgeons  for  promotion,  and  candidates  for  ap- 
g>intment  in  the  medical  department  of  the  army,  was  convened  at 
ichmond,  Virginia. 

Forty-four  candidates  were  invited  by  the  War  Department  to  ap- 
pear before  the  board  of  examination,  of  whom  twenty-seven  reported 
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in  person.  Of  the  twenty-seven  who  thus  reported,  four  withdrew 
voluntarily  without  an  examination  ;  seven  withdrew  at  a  more  or 
less  advanced  period  of  their  professional  examination  ;  six  were  fully 
examined,  and  of  these  last  two  were  found  qualified  for  appoint- 
ment. 

The  hoard  also  examined  two  assistant  surgeons  for  promotion, 
hoth  of  whom  failing  to  come  up  to  the  required  standard  of  merit, 
yet  not  exhibiting  sufficient  cause  for  absolute  rejection,  were  placed 
on  probation,  to  be  re-examined  after  a  limited  period. 

Of  one  hundred  and  seven  medical  officers,  composing  the  entire 
medical  staff  of  the  army,  there  are  at  this  time  only  one  surgeon  and 
three  assistant  surgeons  incapacitated  for  duty  by  sicknes.^,  and  two 
assistant  surgeons  on  leave  of  absence,  leaving  one  hundred  and  two 
medical  officers  on  duty,  almost  all  of  whom  are  serving  with  troops 
on  the  frontiers  or  in  the  field. 

All  of  which  is  respectfully  submitted. 

TH.  LAW80N,  Swg.  Genl. 

Hon.  J.  B.  Floyd, 

Secretary  of  War. 
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XXII. 

REPORTS  FROM  THE  ENGINEER  DEPARTMENT. 

Engineer  Bureau, 
Washing  ton  y  November  22,  1858. 

Sir:  Under  your  iDstructioDS  I  have  the  honor  to  submit  the 
following  report  of  the  progress  and  condition  of  the  fortifications  of 
the  country  for  the  year  ending  on  the  30th  June,  1858. 

In  the  special  reports  which  follow,  the  progress  made  on  the  res- 
pective works  during  the  year,  and  their  condition  at  its  close  are 
stated.  On  the  works  which  had  already  been  commenced  and  more 
or  less  advanced  towards  completion  this  progress  has  been  as 
great  as  the  amounts  available  and  a  judicious  application  of  the  funds 
permitted ;  while  on  the  new  works  little  has  generally  been  done  in 
the  way  ot  commencement  of  construction ,  and  m  some  cases  nothing, 
owing  to  the  necessity  for  restricting  the  general  expenditures  as 
mucli  as  possible,  on  account  of  the  condition  of  the  treasury. 

The  amounts  named  in  connexion  with  the  special  reports  are  the 
specific  sums  introduced,  under  your  instructions,  into  the  estimates 
for  fortifications  for  the  fiscal  year  ending  June  30,  1860.  They  will 
in  some  cases  serve  for  a  moderate  progress,  while  in  others  they  will 
only  provide  for  the  care  of  the  works  and  the  preservation  of  the 
property  thereat  during  the  year's  suspension  of  operations. 

Fort  Wayne  J  Detroit  j  Michigan,  in  charge  of  Lieutenant  G.  E. 
Slunt. — The  decay  of  the  timber  revetments  of  this  work  still  con- 
tinues. Three  hundred  and  seventy-one  feet  of  scarp,  on  the  south 
and  west  fronts,  have  been  repaired  during  the  year,  out  of  the  appro- 
priation for  contingencies  of  fortifications. 

The  work  is  in  a  condition  to  mount  its  entire  armament,  but  the 
officers'  quarters,  destroyed  by  fire  some  years  since,  have  not  been 
rebuilt,  and  the  new  barracks  are  still  unfinished. 

If  this  work  is  to  be  a  permanent  one,  the  revetments  should  be 
rebuilt  with  stone. 
Estimate  of  amount  to  be  appropriated  for  the  fiscal  year 

ending  June  30,  1860 |1,000  00 

Fort  Porter  J  Black  Rock,  near  Buffalo^  New  Yorkj  in  charge  of 
Lieutenant  G.  E,  Blunt, — This  fort  is  in  good  condition  and  prepared 
for  its  armament  and  garrison.  During  the  year  a  small  expenditure 
has  been  made,  principally  in  repairing  locks  and  in  removing  decayed 
portions  of  the  wooden  coping  of  the  covered  way  parapet. 

Fort  Niagara^  mouth  of  Niagara  river^  New  York,  in  charge  of 
Lieutenant  G.  E.  Blunt. — A  few  hundred  dollars  have  been  spent 
during  the  year  in  repairs  of  sally-port  and  cribs  for  shore  protection. 
The  work  is  efficient  as  respects  its  readiness  lor  its  armament,  but 
the  accommodations  for  garrison  and  supplies  are  entirely  inadequate ; 
and  if  it  is  to  be  a  permanent  work,  the  entire  revetment  should  be  of 
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stone,  and  the  site  should  be  further  protected  from  the  action  of  the 

water. 

Estimate  of  amount  to  be  appropriated  for  the  fiscal  year 

ending  June  30,  1860 |800  00 

Fort  Ontario^  Oswego,  New  York,  in  charge  of  Lieutenant  G.  E. 
Blunt, — Nothing  has  been  done  at  this  work.  Though  comparatively 
new,  the  timber  revetments  require  extensive  repairs,  and  though  it 
is  presumed  the  entire  armament  might  now  be  mounted,  the  pro- 
gressing decay  of  the  gun  platforms  must  soon  require  their  replace- 
ment by  stone.  The  accommodations  for  garrison  and  supplies  are 
good.  As  at  Forts  Wayne  and  Niagara  all  the  timber  revetments 
should  be  replaced  by  stone,  if  the  work  is  to  be  a  permanent  one. 
Estimate*  of  amount  to  be  appropriated  for  the  fiscal  year 

ending  June  30,  1860 |500  00 

Fort  Montgomery,  Rouse's  Point,  New  York,  in  charge  of  Lieutenant 
C.  E,  Blunt, — Since  the  last  report  the  unfinished  masonry  at  the 
salients  of  the  northwest  bastion,  the  remaining  embrasure  in  the  bas- 
tion, and  four  of  those  in  curtain  IV  have  been  finished,  and  the  roofs 
of  this  curtain  asphalted.  The  foundations  for  the  guard-house  have 
been  laid,  and  all  the  stone  cut  for  the  superstructure. 

This  work  could  at  short  notice  be  prepared  for  mounting  about 
half  its  armament. 

Balance  in  treasury  October  1,  1858 |1,500  00 

Probable  amount  to  be  expended  by  July  1,  1859 1,500  00 

Estimate  of  amount  to  be  appropriated  for  fiscal  year 

ending  June  30,  1860 600  00 

Fort  Knox,  Narrows  of  Penobscot  river,  Maine,  in  charge  of  Captain 
John  D,  Kurtz, — The  year's  operations  embrace  the  completion  ot  all 
the  embrasures  of  the  work,  (nineteen,)  and  of  four  howitzer  embra- 
sures; the  construction  of  the  scarp  of  east  fronts  and  bastion  to  within 
one  course  of  the  cordon;  the  building  of  the  main  entrance  and  two 
posterns,  with  the  adjacent  scarps;  construction  of  three  casemate 
piers  and  commencement  of  others ;  completion  of  parapet,  breast- 
height,  and  terreplein  for  five  guns  on  north  covered  way,  with  the 
centres  and  circles  for  the  guns;  construction  of  shot  furnaces  in  north 
and  south  bastions ;  of  about  half  the  area  walls  of  barracks  and 
south  ditch,  and  continuation  of  west  glacis.  The  work  is,  on  the 
whole,  more  than  half  finished;  and  in  what  pertains  to  its  offensive 
eflSciency,  two-thirds  or  more. 

The  officer  in  charge  asks  for  the  next  year  an  appropriation  of 
$150,000,  with  which  he  expects  to  complete  the  eastern  fronts  of  the 
work,  (including  the  casemate  arches,  scarps,  terrepleins,  parapets, 
and  provision  for  sixteen  barbette  guns,)  to  construct  the  storage 
magazines,  build  the  scarp  and  casemates  of  the  south  front,  and  form 
the  south  place  of  arms,  with  provision  for  three  barbette  guns. 
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Balance  in  treasury  October  1,  1868 |1,000  60 

Probable  amount  to  be  expended  by  July  1,  1859 1,000  60 

Estimate  of  amount  to  be  appropriated  for  fiscal  year  end- 
ing June  30, 1860 600  00 

Fort  at  entrance  of  Kennehech  river j  Maine. — A  project  has  beeu 
prepared  by  the  board  of  engineers  for  this  entrance^  and  terms  have 
Deen  agreed  upon  for  the  purchase  of  some  land  adjoining  the  property 
of  the  United  States  on  the  spot.  No  steps  have  been  taken  as  yet 
in  the  way  of  commencing  the  actual  construction  of  the  work. 

Balance  in  treasury  October  1,  1858 $99,000  00 

Fort  on  Hog  Island  ledge,  Portland  harbor,  Maine,  in  ''charge  of 
Captain  John  D.  Kyrtz. — The  work  projected  for  this  position  having 
been  approved,  active  operations  were  commenced  on  the  opening  of 
the  season.  Store  rooms,  depot,  machinery,  and  apparatus  have  been 
provided,  the  work  laid  out,  and  the  construction  commenced.  The 
remaining  funds  available  will  be  applied  to  bringing  the  masonry  to 
the  level  of  the  parade,  and  to  filling  the  interior  with  earth. 

Balance  in  treasury  October  1,  1858 $49,000  00 

Probable  amount  to  be  expended  by  July  1,  1859 49,000  00 

Estimate  of  amount  to  be  appropriated  for  the  fiscal  year 

ending  June  30, 1860 500  00 

Fort  Winthrop,  Boston  harbor,  MassachtLsetts,  in  charge  of  Lieutenant 
Charles  S.  Stewart. — On  front  No.  3  the  scarp  wall  has  been  carried 
up  19'  4"  and  completed.  On  fronts  Nos.  1,  2  and  4,  for  a  length  of 
222  feet,  the  scarp  wall  has  been  raised  12'  11"  to  the  base  of  the 
parapet  wall.  The  parade  wall  of  the  third  story,  160  feet  in  length, 
has  been  carried  up  16'  10"  to  the  coping.  Thirteen  piers  have  been 
built,  completing  those  of  the  third  story.  The  stairway  has  been 
brought  to  within  two  feet  of  the  terreplein,  and  14  of  the  casemate 
arches  of  the  third  story  have  been  turned. 

In  all  1,172  cubic  yards  of  stone  and  490  cubic  yards  of  brick 
masonry  have  been  laid.  By  the  end  of  the  season  the  masonry  of  the 
scarp  and  parade  walls  will  probably  be  completed. 

Fort  Independence,  Boston  harbor,  Massachusetts,  in  charge  of  Lieu- 
tenant Charles  8.  Stewart. — The  only  work  done  has  been  to  place 
thirteen  chimney  tops  over  the  flues  connecting  with  the  officers'  and 
soldiers'  casemate  quarters.  It  has  not  been  thought  advisable  to  make 
any  more  extended  repairs  at  present.  As  soon  as  may  be  practicable 
the  balance  of  the  appropriation  in  the  treasury  will  be  applied  to  the 
completion  of  the  magazines,  gates,  to  the  repairs  of  casemate  quarters, 
the  grading,  flagging  and  drainage  of  the  parade,  &c. 

No  further  appropriation  is  asked. 
Balance  in  treasury  October  1,  1868 $9,923  27 

Fort  Warren,  Boston  harbor,  Massachusetts,  in  charge  of  Lieutenant 
Charles  S.  Stewart. — During  the  year  the  interior  finish  has  been 
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completed  in  ten  rooms  for  soldiers'  casemate  quarters,  each  £9  by  17 
feet.  The  finish  has  also  been  nearly  all  put  up  in  27  large  rooms 
with  fire  places,  and  in  19  small  rooms  without,  for  ofScers'  casemate 
quarters,  and  in  the  connecting  halls  and  passages  on  curtain  front 
No.  3. 

The  brick  linings  of  the  piers  and  the  partition  walls  have  been 
built  for  17  rooms  and  their  halls,  and  for  two  store-rooms  on  fronts 
Nos.  3  and  4;  also,  for  three  service  magazines  on  fronts  Nos   1  and  2. 

About  300  square  yards  of  exterior  slopes  of  curtain  front  No.  2 
and  the  coverface  have  been  faced  with  stone;  1,000  square  yards  of 
counterscarp  and  other  walls  have  been  pointed. 

1,050  cubic  yards  of  parapets  have  been  embanked  and  660  square 
yards  of  exterior  slopes  sodded. 

This  work  is  now  essentially  ready  for  mounting  its  armanJfent 
bearing  an  the  channel,  and  for  a  portion  of  the  guns  on  the  other 
fronts.  Of  the  accommodations  for  the  garrison,  about  one-half  the 
rooms  are  finished  or  nearly  so,  and  the  remainder  are  in  various 
states  of  forwardness. 

Estimate  of  amount  to  be  appropriated  for  the  fiscal  year 

ending  June  30,  1860  ., |600  00 

Fortifications  at  entrance  of  New  Bedford  harbor y  Massachusetts ^  in 
charge  of  Captain  Oeotge  W.  Ctdlum,  since  May  10 ;  previously  of 
Captain  H.  W.  Benham. — The  recent  government  purchase  of  sixty 
acres  of  land  at  Clark's  Point,  not  having  included  the  roadways 
thereon,  one  of  which  passes  through  the  site  of  the  proposed  fort, 
nothing  has  been  done  towards  the  erection  of  the  fortifications.  As 
directed  by  the  Secretary  of  War  on  the  28th  of  May,  1858,  the 
necessary  legal  steps  are  now  being  taken  '*  for  the  calling  of  a  jury 
for  the  assessment  of  any  claims  for  ownership  and  easements  of  the 
land  within  the  limits  of  the  boundaries"  of  the  domain  belonging 
to  the  United  States. 

Should  any  balance  remain  out  of  the  $150,000  appropriated  by 
Congress  after  all  the  expenses  are  paid  in  acquiring  th3  ownership 
and  easements  of  the  necessary  site  of  the  fort,  it  is  proposed  to  apply 
it  to  building  a  wharf,  procuring  machinery,  and  taking  other  pre- 
liminary steps  for  the  erection  of  the  works  at  Clark's  Point. 

No  further  appropriation  will  be  asked  till  the  government  shall 
have  acquired  the  ownership  and  easements  of  the  necessary  site. 

Balance  in  treasury  October  1,  1858 $68,500  00 

Fort  Adamsy  Newport  harbor ^  Rhode  Island j  in  charge  of  Captain 
George  W.  Cutlum  since  May  10  ;  previously  of  Captain  H,  W. 
Benham, — The  scarp  and  parapet  walls  of  the  northeast  bastion  have 
been  pointed  and  tneir  cordon  and  coping  joints  filled  with  tarred 
oakum  ;  the  steps  of  the  stairway  near  the  northeast  magazines  have 
been  rebuilt  ana  pointed  ;  the  breast-height  walls  of  the  main  work, 
except  of  the  northwest  bastion  and  north  curtain,  previously  executed, 
of  the  east  place  of  arms  and  of  the  covered  way  traverses  have  been 
pointed,  their  top  surfaces  plastered  and  asphalted,  and  covered  in 
part  with  marsh  sodding,  to  form  the  exterior  parapet  slopes ;  the 
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pumps  and  water  pipes  of  officers'  quarters  have  been  repaired,  and 
the  south  face  of  the  permanent  wharf  repointed«  Other  minor  and 
necessary  details  have  been  executed. 

This  work  is  now  ready,  except  the  modifications  of  some  of  the  gun 
platforms  for  columbiads,  for  its  entire  armament.  The  casemates, 
with  the  exception  of  some  trifling  repairs,  are  all  ready  for  the  whole 
war  garrison  ;  but  nothing  more  than  the  foundations  of  the  exterior 
permanent  quarters  have  been  laid. 

To  complete  and  preserve  this  important  work  $50,000  could  be 
advantageously  applied  during  the  next  fiscal  year,  in  rebuilding  part 
of  the  permanent  wharf  and  southwest  breakwater,  modifying  gun 
platforms  for  the  new  armament,  completing  pointing  and  other 
necessary  repairs,  supplying  chimney  caps  and  ventilators,  and  exe- 
cuting other  unfinished  work. 

Fort  at  WiUett's  Pointy  New  York. — The  commencement  of  the  con- 
struction of  this  work  still  awaits  a  further  appropriation.  One  of 
the  first  operations  to  be  undertaken  is  the  construction  of  a  wharf, 
which  if  built  in  a  permanent  manner,  so  as  to  serve  the  purposes  of 
the  work  during  its  construction  and  afterwards  for  the  service  of  the 
post  when  garrisoned,  will  require  more  than  the  available  balance  on 
hand. 

Balance  in  treasury  October  1,  1858 |32,000  00 

Estimate  of  amount  to  be  appropriated  for  the  fiscal  year 
ending  June  30,  1860 100,000  00 

Fort  Schuyler  J  East  river  y  New  Torky  in  charge  of  Brevet  Colonel 
John  L.  Smith  since  April  5 ;  previously  under  Brevet  Major  J,  O. 
Barnard. — The  additional  copine  of  the  sea-wall  has  been  nearly 
finished.  What  was  commenced  last  year  has  been  completed,  with 
2*75  feet  of  the  length  in  addition,  leaving  120  feet  to  complete. 

There  has  been  thorough  repointing  with  cement  mortar  and  mastic, 
and  also  painting  of  wood  and  iron  work,  where  required ;  also  exten- 
sive repairs  of  earth  work  and  sodding. 

Balance  in  treasury  October  1,  1858 |9,999  56 

Probable  amount  to  be  expended  by  June  30,  1859 9,999  66 

Estimate  of  amount  to  be  appropriated  for  the  fiscal  year 

ending  June  30,  1860 20,000  00 

Fort  Wood  and  sea  waU,  Bedlow's  island,  New  York  harbor,  in 
charge  of  Brevet  Major  J.  O,  Barnard, — No  operations  have  been 
carried  on  here  during  the  last  season,  for  want  of  adequate  means. 
The  work  yet  remaining -to  be  done  consists  in  the  completion  of  the 
sea-wall,  altering  the  barbette  platforms  to  adapt  them  to  guns  of 
heavier  calibre,  grading  the  glacis  and  terrepleins  of  the  exterior 
battery,  construction  ot  new  bridges,  draw-bridges,  &c. 
Estimate  of  amount  to  be  appropriated  for  the  fiscal  year 

ending  June  30, 1860 $500  00 
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Owemor's  Island^  New  York  harbor;  repairs  of  Fort  Columbus 
and  Castle  Williams. — These  works,  which  have  been  in  charge  of  a 
garrison  during  the  year,  require  for  their  full  efficiency  the  alterations 
of  their  barbette  platforms  for  the  new  armament,  and  Castle  Williams 
also  requires  new  balconies. 

Fort  HamiUorij  New  York  harbor,  in  charge  of  Brevet  Major  J,  O. 
Barnard. — The  operations  at  this  work  have  been  exclusively  confined 
to  the  completion  of  the  new  wharf  described  in  the  last  annual 
report.  On  the  30th  June  the  wharf  was  nearly  completed,  there 
remaining  only  the  paving  of  the  floor,  a  small  portion  of  the  coping 
course  of  stone,  and  the  solid  bulkhead  to  be  done. 

The  operations  for  the  fiscal  year  commencing  July  1, 1858,  consist 
in  completing  this  wharf  and  such  repairs  to  the  old  crib-work  cause- 
way or  bridge  as  will  make  the  new  structure  available. 

This  work  is  prepared  to  mount  all  its  guns ;  but  to  receive  the 
new  armament  the  barbette  gun  platforms  have  to  be  changed,  and  at 
the  same  time  this  is  done  some  work  must  be  applied  to  the  roofs 
and  covering  of  the  arches  of  the  casemates  of  the  water  front. 

Balance  in  the  treasury  October  1,  1858 $311  26 

Probable  amount  to  be  expended  by  June  30,  1859 311  26 

Fort  Lafayette,  New  York  harbor,  in  charge  of  Brevet  Major  J,  O. 
Barnard, — On  examination  of  the  wooden  structure  which  covers  the 
batteries  of  this  work,  it  was  not  deemed  expedient  to  expend  so  much 
upon  it  as  would  be  necessary  to  put  it  in  good  repair,  nor  to  go  to 
the  expense  of  columbiad  platforms  for  the  upper  tier  of  this  work  ; 
and  this  view  being  confirmed  by  the  acting  chief  engineer,  nothing 
has  been  undertaken  except  the  construction  of  a  small  permanent 
wharf  in  place  of  the  old  one,  which  had  become  unfit  for  further  use. 
This  work,  which  was  only  just  commenced  on  the  30th  of  June,  will 
be  finished  during  the  season. 

No  further  appropriation  is  asked. 

Balance  in  treasury  October  1,  1858 $5,000  00 

Probable  amount  to  be  expended  by  June  30,  1859 5,000  00 

Fort  Iiichmx)nd,  Staten  Island,  New  York  harbor,  in  charge  of 
Brevet  Major  J.  G,  Barnard, — Since  the  30th  of  ISeptember,  1857,  the 
scarp  wall  has  been  raised  generally  about  7  feet  7  inches.  The  piers 
of  the  third  tier  of  casemates  have  been  raised  to  their  full  height ;  the 
arches  of  the  south  gorge-bastion  and  four  arches  on  the  south  channel 
face,  and  two  of  those  on  the  north  channel  face,  turned. 

A  permanent  wharf  has  likewise  been  commenced,  and  the  piles  for 
pier  foundation  driven,  the  stone  for  piers  and  superstructure  collected 
and  mostly  dressed,  and  the  iron  work  of  superstructure  collected. 

The  operations  of  the  current  year  will  consist  in  completing  the 
third  tier  of  arches  and  the  scarp  wall,  asphalting  the  arches,  putting 
on  the  earth-work  of  parapets  and  terrepleins,  laying  gun  platforms, 
putting  up  drawbridge,  stairways,  building  the  main  magazine  in 
parade,  doors  and  fittings  of  magazines.     For  other  purposes,  such  as 
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deepening  the  ditch,  completing  the  counterscarp,  completing  the 
wharf,  in  short,  for  finishing  the  work,  an  additional  appropriation 
will  be  required  of  $15,000. 

The  whole  number  of  channel  bearing  guns  this  work  is  intended 
to  mount  is  116  ;  of  this  number,  those  of  the  first  and  second  tiers  of 
casemates,  56  in  number  may  be  mounted  at  short  notice. 

By  the  30th  of  September,  1859,  with  the  appropriation  asked  for, 
it  is  believed  the  work  will  be  prepared  to  receive  its  full  complement 
of  guns,  and  in  reference  to  all  its  arrangements,  be  thoroughly 
eflScient  for  the  object  designed. 

Balancein  treasury  October  1,  1858 |80,828  95 

Probable  amount  to  be  expended  by  July  30, 1859 80,828  95 

Estimate  of  amount  to  be  appropriated  for  the  fiscal  year 

ending  June  30,  1860 15,000  00 

Fort  Tompkins f  Staten  Island^  New  York  harbor^  in  charge  of  Brevet 
Major  J.  G.  Barnard. — An  appropriation  of  $150,000  was  made  for 
this  work  for  the  fiscal  year  commencing  July  1,  18.57.  As,  however, 
the  plans  were  not  completed  and  approved  by  the  War  Department 
until  the  end  of  April,  1858,  nothing  could  be  done  on  the  work 
before  that  date ;  and,  owing  to  other  causes,  the  commencement  of 
actual  operations  was  still  further  delayed  until  the  8th  of  July,  when 
the  work  of  demolishing  the  old  fort  and  grading  the  site  commenced. 

This  work  will  fully  occupy  a  large  gang  of  laborers  during  the 
remainder  of  the  present  season. 

On  the  opening  of  the  working  season  in  the  spring  the  foundations 
of  the  work  will  be  commenced,  and  machinery  put  up  for  hoisting 
materials  from  the  wharf  to  the  level  of  the  work,  materials,  &c., 
collected,  and  everything  in  xeadiness  for  commencing  the  super- 
structure. 

Balance  in  treasury  October  1, 1858 $129,500  00 

Probable  amount  to  be  expended  by  June  30,  1859 129^00  00 

Estimate  of  amount  to  be  appropriated  for  the  fiscal 

year  ending  June  30,  1860 120,000  00 

Fo7t  at  Sandy  Book,  New  Jersey,  in  charge  of  Captain  H.  W,  Ben- 
ham, — A  wharf  for  the  reception  of  materials,  and  the  necessary 
buildings  for  the  accommodation  of  the  force  to  be  employed,  have 
been  completed ;  and  active  operations  will  be  commenced  as  soon  as 
the  plans,  now  being  prepared  by  a  special  board  of  engineers,  shall 
have  been  completed  and  approved. 
Balance  in  the  treasury  October  1, 1858 $180,000  00 

Fort  Delaware^  Delaware  river,  in  charge  of  Brevet  Major  John 
Sanders, — The  scarp  of  four  curtains  has  been  carried  up  10',  and  of  the 
bastions  an  average  of  15'.  The  stair  towers  and  four  bastions  have  been 
carried  up  20';  in  the  fifth,  30^.  The  piersofsecond  tier  arches  have  been 
carried  up  10'  to  full  height  in  all  the  bastions,  except  (4-5)  on  curtain 
4,  and  on  half  of  curtain  3.  The  arches  of  second  tier  have  been  turned 
on  curtains  1,  2,  3,  4,  and  in  bastions,  except  4-5.     The  piers  of  six 
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large  arches,  and  the  magazine  walls  on  curtain  5,  have  been  raised 
8', ;  and  the  magazine  arches  of  that  curtain  turned.  Officers*  quar- 
ters carried  up  5'.  Flagging  of  gun  rooms  of  first  tier  has  been  laid 
on  two  curtains  and  three  bastions,  and  in  gun  room  of  second  tier  of 
one  bastion  and  adjacent  gun  rooms.  The  stone  arches  of  gateway 
have  been  turned,  and  the  side  walls  and  piers  carried  up  10'.  Forty- 
five  iron  embrasures  of  second  tier  have  been  put  in  place,  being  all 
of  that  tier,  except  three  in  bastion  4-5. 

The  work  is  now  essentially  ready  for  two  of  its  three  tiers  of  guns. 

Balance  in  treasury  October,  1,  1858 $40,005  53 

Probable  amount  to  be  expended  by  June  30,  1859 40,005  53 

Estimate  of  amount  to  be  appropriated  for  fiscal  year, 

ending  June  30,  1860 100,000  00 

Fort  CarroUy  Sellers'  Point  fiais^  Maryland,  in  charge  of  Major  H. 
Bretoerion. — The  foundation  piles  have  all  been  sawed  off,  and  the 
grillage  timber  laid.  The  scarp  wall  has  been  raised  on  the  six  fronts 
to  heights  varying  from  eighteen  to  twenty-four  feet  above  the  foun- 
dations ;  and  on  front  No.  1  six  of  the  embrasures  have  been  com- 
menced. The  foundations  of  the  piers  and  traverse  circles  have  been 
completed,  with  the  exception  of  foundations  of  piers  of  front  2.  On 
this  front,  to  the  east  of  the  gateway,  the  foundation  of  the  magazine 
pier  has  been  carried  up  one  foot  two  inches  ;  those  of  the  remaining 
piers  and  cistern  walls  to  the  height  of  two  feet  ten  inches  ;  and  tha 
of  the  parade  wall  to  two  feet.  To  the  west  of  the  gateway  the  founda- 
tion of  the  magazine  pier  has.  been  raised  two  feet  two  inches,  and 
those  of  the  cisterns  and  parade  walls  one  foot  two  inches.  The 
wooden  portion  of  the  permanent  wharf  has  been  sunk  in  position. 
2,196  cubic  yards  of  sand  were  excavated  from  the  bed  of  the  river 
and  placed  within  the  area  of  the  work  during  the  month  of  October 
last,  making  the  whole  quantity  of  filling  87,757  cubic  yards. 

Balance  in  treasury  October  1,1858 $108,535  61 

Probable  amount  to  be  expended  by  June  30,  1859 108,535  61 

Fort  Madison^  Annapolis  harbor,  Maryland,  in  charge  of  Gapiain  M, 
C.  Meigs. — The  wharf  has  been  rebuilt ;  part  of  the  sea-wall  has  been 
raised  in  height ;  a  length  of  two  hundred  feet  added,  and  the  whole 
coped;  pintle-blocks  and  traverse  circles  corrected  in  height,  and, 
where  necessary  reset ;  the  foundations  of  the  old  fort  removed  ;  parts 
of  the  parade  and  glacis  graded;  tool- house  and  smith's  shop  erected. 

Balance  in  treasury  October  1,  1858 $10,507  05 

Probable  amount  to  be  expended  by  June  30,  1859 10,507  05 

Estimate  of  amount  to  be  appropriated  for  the  fiscal 

year,  ending  June  30,  1860 30,000  00 

Fort  Monroe,  Old  Point  Comfort,  Virginia,  in  charge  of  Lieutenant 
Cclond  R.  E.  De  Russy  ;  previously,  of  Brevet  Colonel  John  L,  Smith. — 
During  the  fiscal  year,  ending  on  the  30th  of  June,  1858,  the  seven 
magazmes  on  front  No.  6  have  been  completed.  The  pointing  of  the 
brick  and  stone  masonry  of  the  parade  walls  of  the  several  fronts,  of 


J 


820  REPORT  OP  THE 

the  piers  and  arches  of  the  casemates  on  fronts  2  and  3,  and  of  breast- 
height  walls  of  the  parapet  and  covered  way  has  been  completed.  The 
exterior  slope  of  the  parapet  over  the  magazines  on  front  No.  6  has 
been  repaired  and  sodded,  and  the  terreplein  reformed. 

The  platforms  for  32-poundera  at  the  salients  of  fronts  3-4,  4-5, 
have  been  replaced  by  two  platforms  for  10-inch  columbiads. 

The  draw  and  bridge  in  front  No.  4  have  been  temporarily  repaired, 
and  the  draw  of  bridge  No.  7  has  been  replaced. 

The  counterscarp  at  the  sluice  on  front  No.  5  has  been  repaired, 
and  the  bridge  over  the  sluice-way  rebuilt. 

Such  temporary  repairs  as  have  been  indispensable  to  preserve  it  in 
a  serviceable  condition  have  been  given  to  the  bridge  of  the  permanent 
wharf. 

This  work  is  ready  for  the  entire  armament,  as  originally  deter- 
mined ;  but  all  the  platforms  for  guns  of  heavier  calibre  designed  to 
replace  a  part  of  these  are  yet  to  be  provided,  except  the  two  built 
this  year. 

Balance  in  treasury  October  1,  1868 |18,000  00 

Probable  amount  to  be  expended  by  June  30,  1869 18,000  00 

Artesian  wellj  Fort  Monroe,  Old  Point  Comfort,  Virginia. — ^No  offers 
have  been  received  for  sinking  the  artesian  well  by  contract,  although 
advertisements  were  circulated. 

It  is  now  expected  that  proposals  will  shortly  be  made  upon  new 
advertisements. 

Balance  in  the  treasury  October  1,  1858 |10,000  00 

Probable  amount  to  be  expended  by  June  30,  1859 10,006  00 

Bridge  over  Mill  creek,  Old  Point  Comfort,  Virginia. — This  bridge 
was  repaired  last  fall,  by  replacing  some  of  the  piles,  cap,  and  string 
pieces,  and  reflooring  about  half  of  the  bridge.  It  will  be  in  service- 
able condition  for  about  a  year,  at  which  time  it  should  be  rebuilt. 

Castle  Calhoun,  Hampton  Roads,  Virginia,  in  charge  of  Lieutenant 
Colonel  R.  E.  De  Russy,  since  November  24,  1857  *,  previously  of 
Brevet  CoJonel  John  L.  Smith. — During  the  fiscal  year  ending  June 
30,  1858,  the  masonry  of  the  casemated  portion  of  the  old  work  has 
been  removed  and  levelled  for  the  reception  of  the  first  course  of  the 
new  work.  The  red  sand  stone  of  the  old  embrasures  has  been  moved 
and  piled  away  ;  the  spaces  between  the  piers  and  the  casemates  have 
been  partially  filled  up  for  the  reception  of  the  floring  of  the  first  tier;  the 
first  course  of  masonry  of  the  new  work  (excepting  the  space  reserved 
in  the  gorge  for  cisterns)  has  been  entirely  laid  and  the  drainage  pipes 
inserted  in  the  piers  ;  the  wharf  has  been  completed  and  two  large 
cranes  erected  thereon  ;  one  hundred  and  eight  piers  of  granite  for  the 
third  course,  not  included  in  the  stone  contracted  for,  have  been 
dressed ;  a  stone  arch  and  other  foundations  have  been  built  for  the 
.  lateral  extension  of  the  piers  that  connect  with  the  stair  towers ;  six 
large  building  derricks  and  thirteen  smaller  ones  have  been  constructed 
and  placed  in  position  for  future  use. 
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Balance  in  treasury  October  1,  1858 $45,048  00 

Probable  amount  to  be  expended  by  the  30th  June,  1859  45,048  00 
Estimate  of  amount  to  be  appropriated  for  the  fiscal  year 

ending  on  the  30th  June,  1860 100,000  00 

Fort  Macon,  and  the  preservation  of  its  site,  Beaufort  harbor.  North 
Carolina,  in  charge  of  Captain  Oeorge  W.  Gvllum  until  April  28, 1858 ; 
since  then  of  Brevet  Captain  J,  G,  Foster, — This  work  is  generally  in 
good  condition.  A  portion  of  the  small  balance  on  hand  has  been 
applied  to  such  objects  as  were  most  indispensable  to  the  preservation 
of  the  fort  and  wharf,  but  more  yet  remains  to  be  done  which  could 
not  be  accomplished  with  the  funds  now  available.  The  most  im- 
portant and  pressing  of  the  objects  yet  to  be  attended  to  is  the  repair 
of  the  jetties  for  the  protection  of  the  site  which  do  not,  in  their  present 
condition,  fulfil  their  purpose.  To  accomplish  this  they  must  be  built 
np  higher  and  extended  back  into  the  beach. 

Estimate  of  amount  required  to  be  appropriated  for  the 

fiscal  year  ending  June  30,  1860 $300  00 

Fort  Caswell,  and  preservation  of  its  site,  SmithvUle,  North  Carolina, 
in  charge  of  Captain  G.  W.  CuUum  until  April  28,  1858  ;  since  then  of 
Brevet  Captain  J.  G,  Foster. — This  work  has  been  undergoing 
thorough  repairs,  which  will  be  completed  this  season.  The  more 
important  of  the  operations  undertaken  are  the  repointing  of  the 
masonry  generally  ;  stopping  leaks  in  roofs  of  caponniers  ;  repairing 
roofs,  gutters,  pipes,  and  cisterns  of  citadel,  and  renewing  decayed 
wood  work,  and  painting  and  whitewashing  rooms  in  same  ;  repairing 
bridges ;  readjusting  slopes  and  dike ;  repairing  shot  furnaces,  and 
building  fence  around  the  site.  The  balance  now  applicable  will 
suffice  to  complete  the  work  in  progress. 

Repairs  of  Fort  Moultrie,  Charleston  harbor,  South  Carolina,  in 
charge  of  Captain  G.  W.  CuJlum  until  April  28,  1858  ;  since  then  of 
Brevet  Captain  J.  G.  Foster. — Ten  columbiad  platforms,  in  the  place 
of  those  for  lighter  guns,  have  been  procured  and  put  down  upon  the 
channel  front  of  this  work,  the  traverse  circles  have  been  laid,  the 
pintle  plates  set,  the  interior  slope  of  masonry  made  to  conform  to  the 
service  of  the  new  guns,  the  pavement  of  the  terreplein  relaid,  and 
every  thing  made  complete  for  the  mounting  of  the  new  armament. 

Preservation  of  the  site  of  Fort  Moultrie,  Charleston  harbor.  South 
Carolina,  in  charge  of  Captain  G.  W.  Cullum  until  April  28,  1858  ; 
since  then  of  Brevet  Captain  J.  G.Foster. — Nothing  has  been  done 
during  the  past  year.  The  building  up  of  the  in-shore  end  of  Bow- 
man's jetty  will  be  commenced  as  soon  as  the  removal  of  the  stone 
from  the  channel  end,  by  the  commissioners  for  the  improvement  of 
the  harbor,  is  completed.  The  other  jetties  should  be  repaired  and 
strengthened. 
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Fort  Sumfer,  Charleston  harbor^  South  Carolina^  in  charge  of 
Captain  G,  W.  CuUum  until  April  28,  1858;  since  then  of  Brevei 
Captain  J.  O.  Foster. — The  entire  brick  parapet  of  the  barbette 
battery  has  been  built  up  to  its  full  height  and  finished;  thus  render- 
ing this  battery  of  filty-thr  e  guns  complete  for  service.  The  interior 
of  the  guard  room  and  prison  hsus  been  finished,  two  new  implement 
rooms  have  been  built  and  completed,  the  two  stair  towers  at  the 
gorge  angles  have  been  carried  up  to  their  full  height,  roofed,  and 
completed,  and  the  three  others  finished.  The  officers'  quarters  have 
been  painted,  the  soldiers'  barracks  completed  as  far  as  possible  before 
the  platform  arches  are  turned,  and  several  matters  connected  with 
the  completion  of  the  quarters,  magazines,  and  ante-rooms,  have  beea 
attended  to.  The  fort  is  now  capable  of  mounting  seventy  per  cent, 
of  its  whole  armament.  The  magazines  are  all  finished  and  bomb- 
proof, and  now  used  to  store  a  large  quantity  of  ammunition.  The 
store  rooms  are  complete.  The  work  remaining  to  be  done  is  to  con- 
struct the  platform  arches  and  embrasures  for  the  second  tier  of  guns, 
pave  the  first  and  second  tiers  of  casemates  and  parade  side  walks, 
complete  the  soldiers*  barracks,  erect  a  new  building  for  hospital,  put 
up  verandas  in  front  of  quarters,  barracks,  and  hospital,  construct 
additional  cisterns  on  the  parades,  lay  the  traverse  rails  for  first  and 
second  tiers  of  guns,  rebuild  the  end  of  the  stone  wharf,  provide  boat 
harbors,  point  the  masonry,  complete  the  painting  of  iron  and  wood 
work,  put  up  the  portcullis,  and  attend  to  various  minor  details 
necessary  for  completing  the  fort. 

Balance  in  the  treasury  October  1,  1858 $65,000  00 

Probable  amount  to  be  expended  by  June  30,  1859 65,000  00 

Estimate  of  amount  to  be  appropriated  for  the  fiscal  year 

ending  June  30,  1860 25,000  00 

Preservation  of  the  site  of  Fort  Johnson^  Charleston  harbor ^  South 
Carolina,  in  charge  of  Captain  O.  W.  Cullum  until  April  28,  1858; 
since  then  of  Brevet  Captain  J,  G,  Foster, — Nothing  has  been  done 
during  the  past  year.  As  soon  as  it  shall  be  determined  to  perfect  the 
defences  of  the  harbor  against  a  land  and  sea  attack,  it  will  be  neces- 
sary to  build  a  new  fort  upon  this  excellent  position,  and  for  this  pur- 
pose a  new  sea-wall  nearer  the  channel  than  the  present  one,  to  serve 
for  the  foundations  of  the  seaward  walls  of  the  fort,  will  be  necessary. 
At  present  the  balance  in  the  treasury  will  be  applied  to  repairing  the 
most  important  breaks  in  the  present  sea-wall. 

Repairs  of  quarters  and  barracks  at  Fort  Johnson,  Charleston  harbor. 
South  Carolina,  in  charge  of  Captain  G.  W.  CuUum  until  April  28, 
1858;  since  then  of  Brevet  Captain  J.  G,  Foster, — These  repairs, 
which  were  commenced  some  years  ago,  should  be  completed  at  once. 
The  work  already  done  is  not  available  for  use  in  its  incomplete  state, 
and  the  buildings  are  suffering  for  further  protection. 

Repairs  of  Castle  Pinckney,  Charleston  harbor.  South  Carolina,  in 
charge  of  Captain  G.  W.  Cullum  until  April  28,  1858;  since  then  of 
Brevet  Captain   J,   G.   Foster, — This   work  has    been    thoroughly 
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repaired  and  placed  in  a  good  and  efficient  condition.  The  repairs 
and  additions  that  have  been  made  comprise  repainting  and  cement 
washing  all  the  walls  and  arches ;  repaying  the  casemates ;  readjusting 
the  banquetts  and  terrepleins,  repairing  the  main  postern,  putting  in 
a  new  railing,  and  setting  a  new  granite  floor  sill  at  the  outer  gate; 
the  thorough  repairing,  replastering,  and  repainting  of  the  buildings 
for  officers'  quarters,  barracks,  and  hospital.  Smaller  details,  relating 
to  the  drainage  and  police  of  the  work,  have  been  made  as  complete 
as  practicable. 

There  still  remains  to  rebuild  with  masonry  the  second  cistern,  for 
which  the  small  amount  on  hand  from  the  contingencies  of  fortifica- 
tions will  be  sufficient. 

Fort  Pulaski  J  Savannah  river  ^  Georgia^  in  charge  of  Captain  J.  F. 
Gilmer, — During  the  year  the  decayed  bricks  in  the  jambs  and  arches 
of  embrasures  have  been  replaced  and  repointed;  similar  work  in  the 
gun  casemates  has  been  nearly  finished.  Brick  covers  have  been  built 
for  the  gorge  stairways.  The  masonry  for  the  enlarged  sluices  at  the 
outlet  of  the  feeding  canal  has  been  completed  and  the  temporary 
dams  for  scouring  the  ditches  placed  in  position.  The  work  of  clean- 
ing the  ditches  of  mud  by  the  rush  of  tide-water  has  been  commenced 
and  so  far  carried  on  with  satisfactory  results.  Materials  for  the  pro- 
posed changes  in  the  barbette  platforms  of  the  northeast  front  have 
been  purchased.  It  yet  remains  to  remodel  the  gun  platforms  to  suit 
the  new  armament,  to  complete  the  pointing  and  other  repairs,  and 
to  clean  the  ditches  of  mud.  The  work  will  then  be  ready  for  its 
armament  and  garrison. 

Balance  in  the  treasury  October  1,  1858 $13,300  00 

Probable  amount  to  be  expended  by  June  30,  1859 13,300  00 

Estimate  of  amount  to  be  appropriated  for  the  fiscal  year 

ending  June  30, 1860 500  00 

Fort  Jackgony  Savannah  river y  Oeorgiay  in  charge  of  Captain  J.  F. 
Gilmer. — During  the  year  the  arrangement  of  the  sluice-gate  and  the 
masonry  of  the  wharf  have  been  finished;  the  walls  and  roof  of  the 
soldiers'  barracks  have  been  built ;  the  foundations  of  the  traverse 
circles  and  pintle  blocks  of  the  flank  defences  prepared.  The  work 
yet  to  be  done  is  to  complete  the  construction  of  officers'  and  soldiers' 
quarters,  to  enclose  the  gorges  of  the  half  bastions,  to  roof  the  flank 
batteries  and  to  establish  their  platforms,  to  erect  cisterns,  build 
draining  culverts,  and  complete  the  gateway.  The  work  is  now  ready 
for  its  barbette  battery. 

Balance  in  treasury  October  1,  1858 |600  00 

Probable  amount  to  be  expended  by  June  30,  1859 600  00 

Estimate  of  amount  to  be  appropriated  for  the  fiscal  year 

ending  June  30,  1860 500  00 

Fort  Clinch^  Amelia  lalandy  Florida^  in  charge  of  Lieutenant  W.  JET. 
O.  Whiting. — Expenditures  have  been  directed  to  building  the  roof 
surfaces  of  northwest  bastion  in  concrete,  parapet  of  northwest  bas- 
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old  pattern,  should  be  prepared  for  the  heavier  guns  for  which  it  is 
designed)  and,  in  connexion  therewith,  extensive  repairs  must  be  made 
to  the  roofs  of  the  casemates,  which  leak  badly.  Further  protection 
to  the  site  should  also  be  promptly  made,  or  this  work  so  important 
to  the  defences  of  the  harbor  may  be  undermined  and  destroyed. 

Fort  Barrancas  and  barracks  thereat,  in  charge  of  Lieutenant  F.  E. 
Prime,  since  the  ith  of  March;  previovdy  of  Captain  John  Newton. — 
The  operations  on  the  fort  have  been  limited  to  repairs  of  a  magazine 
in  Spanish  battery,  and  general  repairs  and  preservation  of  wood  and 
iron  work.  At  the  advanced  redoubt  all  the  masonry  without  the 
ditch  has  been  completed,  and  also  within  the  ditch,  except  a  part  of 
the  breast-height  wall,  the  main  entrance  and  the  platform  for  bar- 
bette guns.  All  the  joints  of  coping  of  main  work  have  been  caulked 
with  bitumen,  the  cozered  way  and  traverses  put  in  grass,  the  terre- 
plein  and  parapet  of  main  work  in  a  great  measure  embanked,  and 
the  glacis  almost  entirely  graded,  the  magazines  are  all  finished.  At 
the  barracks,  the  wood  and  iron  work  have  been  repaired  and  painted 
and  the  glazing  renewed. 

Fort  Morgan,  Mobile  Point,  Alabama,  in  charge  of  Lieutenant  F.  E. 
Prime  since  15<A  February;  previously  Brevet  Major  J,  O.  Barnard. — 
Eepairs  of  pavement  of  terreplein  ot  main  work  finished;  20columbiad 
platforms  laid  and  ready  for  service;  the  pintles  of  the  remaining 
guns  of  main  work  strengthened  by  a  brick  platform ;  parapet  of  north 
bastion  covered  with  experimental  brick  pavement  on  one-half  and 
with  two  coats  of  plaster  on  the  other  ;  breast-height  wall  of  main 
work  carried  to  its  full  height  by  an  8-inch  brick  wall,  and  altered 
where  necessary  for  the  new  armament ;  irons  of  shot  furnaces  lack- 
ered and  doors  built  up  with  bricks;  fences  of  fort  and  officers'  quarters 
repaired,  and  some  repairs  to  soffits  of  casemate  arches. 

Estimate  of  amount  to  be  appropriated  for  the  fiscal  year 

ending  June  30,  1860 |500  00 

• 

Fort  Gaircs,  Dauphin  island,  Mobile  bay,  Alabama,  in  charge  of 
Lieutenant  Fred,  E.  Prime  since  \^th  February ;  previously  of  Brevet 
Major  J,  G,  Barnard. — The  glacis  is  wholly  embanked  on  three  of 
the  fronts  and  partly  on  the  other  two  ;  the  parade  is  partly  graded, 
and  the  ramparts  partly  embanked  on  four  ot  the  fronts.  Two  of  the 
bastions  are  now  raised  to  a  height  of  12',  and  the  other  three  to 
heights  of  14',  8',  and  6',  respectively.  The  magazine  arches  in  two 
of  the  bastions  have  been  turned,  the  south  and  southeast  posterns 
finished,  the  northeast  postern  made  ready  for  its  arch,  and  the  foun- 
dation of  the  other  posterns  prepared. 

The  officer  in  charge  estimates  that  $100,000  will  be  required  for 
the  completion  of  the  work. 
Estimate  of  amount  to  be  appropriated  for  the  fiscal  year 

ending  June  30, 1860 $600  00 

Fortijicaiions  for  defence  of  the  inner  passes  into  Mobile  bay,  (known 
as  Grant's  Pass  and  Pass  au  Heron.) — A  tower  to  cover  thtse  passes 
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has  been  projected,  but  no  actual  operations  have  been  undertaken 
owing  to  the  condition  of  the  treasury,  which  has  required  that  the 
expenditures  on  all  new  works  should  be  the  least  possible.  No  ap- 
propriation is  asked  for  the  next  year. 

Balance  in  treasury,  October  1,  1858 |99,850  00 

Fort  on  Ship  islandy  coast  of  Mississijypi,  in  charge  of  Lieutenant  N. 
F.  Alexander. — The  actual  construction  of  the  fort  has  not  been  com- 
menced, the  jurisdiction  of  the  site  not  having  been  ceded  to  the 
United  States  by  the  State  of  Mississippi.  The  field  work  of  the 
survey  of  the  site  and  vicinity  of  the  fort  is  finished,  and  the  maps 
nearly  completed. 

It  is  proposed  to  apply  the  present  appropriation  to  constructing  a 
temporary  wharf  ana  temporary  buildings  necessary  for  the  construc- 
tion of  the  fort ;  to  excavating  for,  and  laying  the  foundations  of  the 
scarp  and  parade  walls  and  piers;  to  raising  the  walls  and  piers  to  the 
heignt  of  the  springing  lines  of  the  arches  ;  to  turning  the  arches  of 
the  gun  rooms  and  magazines,  and  to  laying  the  traverse  circles  of  the 
first  tier  of  guns.     No  appropriation  is  asked  for  next  year. 

Balance  in  treasury  October  1,  1858 $85,000  00 

Fort  Pikej  Rigolets,  Louisiana^  in  charge  of  Lieutenant  W.  H, 
Stevens, — Is  in  excellent  condition.  The  defence  will  be  increased  by 
the  proposed  substitution  of  4-8"  columbiads  and  7-8"  sea-coast  how- 
itzers for  as  many  24  pounders. 

The  sea-wall  of  the  hospital  needs  some  extension.  For  enlarging 
the  gun  platforms,  rearranging  drawbridge,  and  extension  of  sea- 
wall, an  appropriation  will  be  needed. 

Estimate  of  amount  to  be  appropriated  for  fiscal  year 
ending  June  30,  1860 |500  00 

Fort  Macomhj  Che/  Menteur^  Louisiana^  in  charge  of  Lieutenant  W. 
H,  Stevens, — This  work,  which  is  in  pretty  good  condition,  is  ready 
for  its  original  armament,  part  of  which  should,  however,  be  replaced 
by  4-8"  columbiads  and  7  8''  sea-coast  howitzers,  for  which  platforms 
are  still  to  be  provided.  The  drawbridge  needs  some  repairs,  also 
the  revetment  of  the  counterscarp.  The  revetment  of  the  bank  of 
the  bayou  ought  also  to  be  extended. 

Estimate  of  amount  to  be  appropriated  for  the  fiscal  year 
ending  June  30,  1860 $500  00 

Battery  Bienvenue,  Bayou  Bienvenuey  Louisiana,  in  charge  of  Lieu- 
tenant W.  H,  Stevens, — This  work  is  generally  in  good  condition,  and, 
with  the  exception  of  two  8"  columbiad  platforms  is  ready  for  its 
armament.  For  the  revetment  of  interior  Bloj>e  of  parapet,  which 
needs  renewing,  it  is  proposed  to  substitute  a  brick  breast-height  wall. 
Estimate  of  amount  to  be  appropriated  for  the  fiscal  year 

ending  June  30,  1860 $500  00 
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old  pattern,  should  be  prepared  for  the  heavier  gans  foi 

designed,  and,  in  connexion  therewith,  extensive  repairs  i 

to  the  roofs  of  the  casemates,  which  leak  badly.     Furth 

to  the  site  should  also  be  promptly  made,  or  this  work 

to  the  defences  of  the  harbor  may  be  undermined  and  de-       >^i^ 
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Fart  Barrancas  and  barracks  thereat,  in  charge  of  Lieuf  ^'.L^ i  ^  m 
Prime,  since  the  iih  of  March  ;  previously  of  Captain  Join  '  /.^n^i 
The  operations  on  the  fort  have  been  limited  to  repairs  ot 
in  Spanish  battery,  and  general  repairs  and  preservation  < 
iron  work.  At  the  advanced  redoubt  all  the  masonry  \ 
ditch  has  been  completed,  and  also  within  the  ditch,  exce 
the  breast-height  wall,  the  main  entrance  and  the  plattb 
bette  guns.     All  the  joints  of  coping  of  main  work  have  b(  ^ 

with  bitumen,  the  co/ered  way  and  traverses  put  in  grass  ^^ 

plein  and  parapet  of  main  work  in  a  great  measure  eml>: 
the  glacis  almost  entirely  graded,  the  magazines  are  all  fin 
the  barracks,  the  wood  and  iron  work  have  been  repaired  a  ' 

and  the  glazing  renewed. 

Fort  Morgan,  MobUe  Point,  Alahama,  in  charge  of  Lieuft  '^ 

Prime  since  15<A  February;  previously  Brevet  Major  J.G.  J 
Repairs  of  pavement  of  terreplein  ot  main  work  finished;  2u 
platforms  laid  and  ready  for  service;  the  pintles  of  the 
guns  of  main  work  strengthened  by  a  brick  platform ;  para^n 
bastion  covered  with  experimental  brick  pavement  on  on< 
with  two  coats  of  plaster  on  the  other  ;  breast-height  wa 
work  carried  to  its  full  height  by  an  8-inch  brick  wall,  a 
where  necessary  for  the  new  armament ;  irons  of  shot  furii 
ered  and  doors  built  up  with  bricks;  fences  of  fort  and  office r."^ 
repaired,  and  some  repairs  to  soffits  of  casemate  arches. 

Estimate  of  amount  to  be  appropriated  for  the  fiscal  year 
ending  June  30,  1860 

Fort  Gaircs,  Dauphin  island.  Mobile  bay,  Alabama,  in 
Lieutenant  Fred.  E.  Prime  since  15th  February ;  previously  ' 
Major  J.  G.  Barnard.— The  glacis  is  wholly  embanked  on 
the  fronts  and  partly  on  the  other  two  ;  the  parade  is  partly 
and  the  ramparts  partly  embanked  on  four  ot  the  fronts.     TV 
bastions  are  now  raised  to  a  height  of  12',  and  the  other  t 
heights  of  14',  8',  and  6',  respectively.     The  magazine  arche^ 
of  the  bastions  have  been  turned,  the  south  and  southeast  | 
finished,  the  northeast  postern  made  ready  for  its  arch,  and  ti 
dation  of  the  other  posterns  prepared. 

The  officer  in  charge  estimates  that  1 100,000  will  be  requ 
the  completion  of  the  work. 


Estimate  of  amount  to  be  appropriated  for  the  fiscal  year 

ending  June  30, 1860 $ 

Fortijications  for  defence  of  the  inner  passes  into  Mobile  bay 9  ^ 
as  Grant's  Pass  and  Pass  au  Heron.) — A  tower  to  cover  thts^ 
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Tower  Dupre,  Bayou  Dupre,  Louisiana^  in  charge  of  Lieutenant  W. 
H,  Stevens. — In  pretty  good  condition,  and  ready  for  armament  except 
the  platforms  for  two  8"  columbiads. 

Totoer  at  Proctor's  Landing,  Lake  Borgne,  Louisiana,  in  charge  of 
Brevet  Major  P.  G.  T.  Beauregard  — During  the  last  year  the  in- 
terior walls  and  the  piers  of  groined  arches  of  the  roof  have  been 
raised  to  their  full  height,  and  the  first  four  courses  of  the  latter  cor- 
belled out  as  required  ;  the  scarp  wall  has  been  raised,  except  at  the 
embrasures,  to  the  height  of  27',  leaving  lY'  6"  of  it  yet  to  be  finished; 
the  main  entrance  and  the  loop-hole  openings  of  the  lower  story  have 
been  completed,  and  the  breast-height  walls  have  been  concreted  to  8' 
as  called  for.  The  revetment  of  the  outer  ditch  has  been  finished, 
grillage  foundations  of  breast-height  walls  and  gun  platforms  laid, 
and  the  iron  girders  and  beams  of  the  first  and  second  floors  have 
been  put  in  position. 

The  bottoms  of  both  ditches  have  been  levelled,  the  parapet  of  the 
exterior  battery  roughly  formed  and  rammed,  and  the  breast-height 
wall  foundations  of  the  land  fronts  loaded. 

To  complete  this  work  it  will  be  necessary  to  raise  the  scarp  wall  of 
the  towers  to  its  full  height;  to  put  up  the  drawbridge,  all  the  cast- 
ings of  which  are  made ;  to  put  in  the  iron  embrasures  of  the  second 
story,  and  segmental  arches  of  the  first  and  second  floors ;  to  construct 
the  groined  arches  of  the  roof  and  third  floor,  and  finish  generally 
the  interior  of  the  tower  as  quarters.  The  permanent  quarters  in  the 
exterior  battery  have  also  to  be  finished,  the  breast-height  wall  of 
the  latter  constructed,  and  parapets  formed  properly  and  levelled. 
The  pintle  blocks  and  traverse  circles  of  its  armament,  which  have 
been  received,  but  not  yet  set,  will  have  to  be  laid,  the  magazine 
constructed,  and  the  levee  around  site  of  fort  raised  one  foot  and 
strengthened. 

Estimate  of  the  amount  to  be  appropriated  for  the  fiscal 
year  ending  June  30,  1860 |500  00 

Fort  Jackson,  Mississippi  river,  Louisiana,  in  charge  of  Brevet 
Major  P.  G.  T,  Beauregard, — The  means  at  present  available  will 
complete  the  construction  of  the  lower  exterior  battery,  so  as  to  have 
it  ready  for  its  proposed  total  armament  of  31  barbette  guns  by  the 
1st  of  January  next.  The  residue  of  the  appropriation  will  be  ex- 
pended in  repairing,  raising,  and  strengthening  the  small  levee 
around  the  site  of  the  fort,  which  has  been  completely  overflowed  by 
the  late  extraordinary  rise  in  the  waters  of  the  Mississippi  river. 

The  main  work,  which  is  in  good  defensible  condition,  has  many  of 
its  casemates  and  barbette  guns  already  mounted,  and  the  balance 
could  be  mounted  at  any  time. 

Balance  in  the  treasury  October  1,  1858 $5,650  00 

Probable  amount  to  be  expended  by  June  30,  1859 5,650  00 

Fort  St,  Philip,  Mississippi  river,  Louisiana,  in  charge  of  Brevet 
Major  P.  G.  T.  Beauregard, — Since  the  last  annual  report  the  opera- 
tions at  this  work  have  consisted  in  reconstructing  in  timber  founda- 
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tions  the  relieving  arches  of  face  2,  and  part  of  those  on  face  5,  with 
their  corresponding  parapets  ;  increasing  the  width  of  foundations  of 
some  other  relieving  arches  of  land  fronts,  and  nearly  completing 
other  repairs  of  some  fronts. 

The  sum  available  on  the  30th  of  June,  1858,  will  complete  the 
repairs  of  the  interior  of  the  work ;  that  is,  relevel  and  repair  all 
walls  and  parapets  disturbed  by  unequal  settlement,  level  parade  and 
construct  its  gutters  and  drains,  and  set  all  pintle  blocks  and  traverse 
circles.  The  additional  sum  of  |10,000  is  needed  to  excavate  the  main 
ditch  to  its  proper  depth ;  to  finish  glacis^  breast-height  walls,  and 
terrepleins  around  the  fort;  to  repair  upper  and  lower  batteries,  and 
put  in  good  order  all  their  gun  traverses;  and  to  repair  levee  all 
round  the  site  of  the  work. 

At  present  the  28  gun  platforms  of  the  old  amament  of  the  lower 
exterior  battery  are  in  good  order  and  condition.  The  change  of  ten 
of  them  to  columbiad  platforms,  and  the  resetting  the  28  gun  plat- 
forms of  the  upper  exterior  battery,  which  are  entirely  out  of  level 
now  by  undue  settlement,  will  be  eflfected  as  soon  as  an  appropriation 
for  the  purpose  shall  be  granted.  Those  of  the  interior  of  the  main 
work  (37  in  all)  will  be  set  ready  for  their  guns  before  the  expiration 
of  the  present  fiscal  year. 

Balance  in  treasury  October  1,  1858 |5,669  24 

Probable  amount  to  be  expended  by  June  30,  1859 5,669  24 

Estimate  of  amount  to  be  appropriated  for  the  fiscal 

year  ending  June  30,  1860 500  00 

Fort  Livingston  y  Or  and  Terre  island,  Louisiana,  in  charge  of 
Lieutenant  W.  H,  Stevens, — This  work,  which  has  been  standing 
several  years  in  an  unfinished  condition,  awaiting  its  final  settlement, 
may  now  be  completed.  It  still  requires  for  its  efficiency  the  grading 
of  the  parapets,  laying  the  gun  platforms,  completing  inside  quar- 
ters, drawbridge,  and  magazines;  grading  glacis,  raising  floor  of 
counterscarp  gallery,  and  completing  works  lor  the  security  of  the 
site.  These  works  for  the  protection  of  the  site  have  been  carried  on 
to  some  extent  during  the  past  year. 

Estimate  of  amount  to  be  appropriated  for  the  fiscal 

year  ending  June  30,  1860 |500  00 

Fortifications  for  the  defence  of  the  entrance  to  Galveston  harbor  and 
hay^  Texas. — Here,  as  at  other  new  works,  no  operations  have  been 
undertaken,  owing  to  the  necessity  of  reducing  expenditures  as  much 
as  possible,  on  account  of  the  condition  of  the  treasury. 

Forts  on  the  frontier  of  Texas. — From  the  failure  of  obtaining  titles 
to  the  sites,  no  actual  operations  could  be  undertaken. 

Fortifications  on  Fort  Point,  entrance  to  San  Francisco  hay,  in 
charge  of  Brevet  Major  Z.  B.  Tower. — During  the  year  the  work  gen- 
erally has  been  carried  up  two  stories,  with  the  exception  of  turning 
the  third  tier  of  arches  of  gorge. 
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The  6carp  throughout  the  entire  length  has  been  carried  up  an 
average  height  of  27  feet,  including  the  construction  of  60  gun  em- 
brasures. The  piers  of  the  second  tier  have  been  carried  up  10^  feet; 
upon  them  have  been  turned  the  arches  and  communication  arches, 
and  the  sprandles  filled  with  concrete. 

The  pieis  of  the  third  tier,  excepting  those  next  parade  of  gorge, 
have  been  carried  up — those  of  the  water  fronts  6^  feet,  and  those  of 
the  gorge  7^  feet.  The  arches  and  communication  arches  of  the 
water  fronts  have  been  turned,  and  upon  the  arches  has  been  built 
the  parade  retaining  wall  of  the  terreplein  to  the  proper  height  to 
receive  its  coping.  The  masonry  of  the  four  service  magazines  for 
the  second  and  third  tiers  has  been  carried  up,  including  the  setting 
of  the  stone  steps — one  of  them  22  feet,  another  32^  feet,  and  the 
third  24  feet.  The  iron  work  of  the  gallery  in  front  of  the  officers' 
quarters,  including  the  stone  bases,  columns,  girders,  and  entablature, 
has  been  put  up. 

The  masonry  of  the  counterscarp  gallery,  including  the  construction 
of  five  howitzer  embrasures,  has  been  commenced,  and  finished  to  re- 
ceive the  covering  of  asphaltic  mastic,  except  the  pavement,  pointing 
of  arches,  and  coping.  The  sum  a^ked  for  will  be  applied  to  com- 
pleting the  main  work. 

Balance  in  treasury  October  1,1858 $153,834  70 

Probable  amount  to  be  expended  by  June  30,  1859 153,834  70 

Estimate  of  amount  to  be  appropriated  for  fiscal  year 
ending  June  30,  1860 50,000  00 

FortiJicaUom  on  Alcatrazes  island^  San  Francisco  bay,  California,  in 
charge  of  Lieutenant  F.  E.  Prime  until  December  31,  1857;  since 
then  of  Lieutenant  J,  B,  McPherson. — The  earth  in  front  of  scarp  wall 
and  caponni^re  of  south  battery  has  been  graded,  and  a  concrete  slope 
of  2'  wide  and  6"  thick  carried  along  the  loot  to  throw  the  water  from 
the  foundation  ;  a  small  remaining  portion  of  the  parapet  of  three- 
gun  battery  sodded,  and  concrete  slopes  formed  in  vicinity  of  south 
wing  wall  to  render  the  bank  more  difficult  of  ascent. 

Four  hundred  and  eighty-six  running  feet  of  coping  have  been  laid 
on  scarp  walls  of  north  battery,  caponniere,  and  ten-gun  battery, 
breast-height  walls  finished,  parapets  filled  and  sodded,  and  masonry 
parapet  of  caponniSre  paved  with  brick  ;  circular  brick  retaining 
walls,  stone  platforms,  traverse  circles,  and  banquetts  finished. 

In  the  west  battery  the  parapet  has  been  filled  and  sodded ;  gun 
platforms,  traverse  circles,  and  banquetts  completed ;  shot  furnace 
built ;  masonry  and  carpenters'  work  of  magazine  finished,  and  roof 
surfaces  covered  with  asphalt. 

The  masonry  of  guard  house  has  been  finished,  stone  steps  leading 
from  level  of  roadway  through  same  to  terreplein,  hence  to  road  lead- 
ing to  barracks  set,  and  small  brick  retaining  wall  in  rear  built  and 
coped.  The  defensive  walls,  adjacent  to  the  guard  house,  leading  to 
ten-gun  battery  and  the  wharf,  built  ready  for  the  coping. 

The  excavation  for  the  defensive  barracks,  counterscarp  wall,  and 
cistern  has  been  completed,  main  walls  on  north  and  west  fronts  car- 
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Tied  12'  8"  above  the  basement  floor,  and  on  east  and  south  fronts 
9'  6^" ;  the  partition  walls  of  the  basement  story  carried  to  a  level 
of  main  floor,  cast  iron  girder  set,  and  brick  arches  turned  and  levelled 
up  with  concrete  ready  to  receive  the  flooring  strips.  Some  few  neces- 
sary repairs  have  been  done  to  the  wharf,  and  considerable  progress 
made  in. escarping  on  the  east  and  west  sides  of  the  island. 

The  balance  available  will  be  applied  to  completing  the  details  of 
the  batteries,  caponni^res,  guard  house  and  walls,  barracks,  and  re- 
placing wooden  platforms  in  the  north  and  south  batteries  by  stone. 
To  finish  the  above  works  and  construct  additional  cisterns^  service 
magazines,  &c.^  an  appropriation  is  asked. 

Balance  in  treasury  October  1,  1858 •. |38,749  28 

Probable  amount  to  be  expended  by  June  80,  1859 38,749  28 

Estimate  of  amount  to  be  appropriated  for  the  fiscal  year 

ending  June  30,  1860.  50,000  00 

Respectfully  submitted, 

H.  G.  WRIGHT, 
Captain  of  Engineers  in  charge  of  Bureau. 
Hon.  John  B.  Floyd, 

Secretary  of  War. 


Extract  from  report  of  Brevet  Colonel  S.  Thayer ^  Commanding  Corps 

of  Engineers. 

Headquarters  Corps  op  Engineers, 

Boston,  Massachusetts,  November  12,  1858. 

Sir  :  I  have  the  honor  to  submit  the  following  report  of  the  progress 
and  condition  of  those  branches  of  the  public  service  committed  to  the 
Engineer  department,  for  the  year  ending  on  the  30th  of  June,  1858. 

Hon.  John  B.  Floyd, 

Secretary  of  War. 

MILITARY  ACADEMY. 

The  report  of  the  late  Board  of  Visitors,  hereto  appended,  shows 
the  condition  of  the  institution,  and  is  but  another  added  to  the  many 
previous  testimonials  to  its  high  character,  the  eminent  ability  of  its 
professors,  the  excellence  of  its  discipline,  and  the  able  administration 
of  its  affairs. 

Although  the  academy  is  in  a  flourishing  condition,  there  are  some 
points  in  the  laws  and  regulations  for  its  organization  and  govern- 
ment which  might  be  changed  with  advantage,  and  to  these,  if  desired, 
your  attention  will  be  invited  in  a  separate  report. 
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CADETS. 


rini  CUm, 

William  E  Merrill 

Stunuel  H.  Locket. 

Charles  R.  Collins 

Orlando  6.  Warner 

Cbauncey  B.  Reese 

Francis  L.  Guenther 

Edward  G.  RuRh 

Moses  H.  Wright 

Robert  F.  Bockhani 

Elias  B.  Carlin; 

Jonathan  N.  Hall , 

Roderic  Stone 

Allen  L.  Anderson 

Martin  D.  Hardin 

Francis  J.  Crilly , 

Eugene  M.  Baker 

Edwin  H.  Stoughton 

Caleb  H.  Carlton 

Abraham  K.  Arnold 

Henry  A.  F.  Worth 

Josei»h  Wheeler,  jr , 

John  J.  Upham 

Second  Ctau. 

Walter  H.  McFarland 

John  A.TardyJr 

Horace  Porter 

Nicholas  Bowea 

Benjamin  F.  Sloan,  Jr 

James  M.  Wliittemorc,  Jr 

James  H.  Wilson 

JohnM.  Wilson 

Tlieodore  Edson 

William  W.  McCreery,  Jr 

Cornelius  Hook,  Jr 

Alanson  M.  Kaiidol 

Daniel  D.  Lynn 

Samuel  A.  Foster 

Joeiah  H.  Kellogg 

Alexander  C.  M.  Pennington,  Jr. 

Stephen  D.  Ramseur 

Edward  R.  Hopkins 

John  R.  B.  Bimwell 

George  8.  HollisU'r 

John  M.  KeiT 

James  P.Martin 

AlbertM.  Powell , 

William  6.  Jones 

John  N.  Andrews 

Martin  V.  B.  Lewis 

Wesley  Mcrritt 

AlfredT.  Smith 

James  M.  Warner 

Lyman  Mishler , 

George  W.  Vanderbilt , 

Samuel  T.  Curbing 

Robert  H.Hall 

William  H.  Jordan 

Salem  S.  Marsh 

Frank  Huger 

Charles  S.  Bowman , 

WadeH.  Gibbes 

Edward  B.  D.  Riley 

Harold  Borland 

John  J.  Swcpt 

Theodore  W.  M.  Coontz 

T%Wd  Ctau. 

Henry  A.  Dupont 

Henry  W.  Kingsbury 

Charles  E.  Cross 

Llewell>-n  G.  Hoxton 

OrvilleE.  Babcock 

Adelbert  Ames 


Wisconsin 

Virginia 

Pennsylvania , 

Pennsylvania , 

New  York 

New  York 

Illinois 

Tennessee , 

Virginia , 

Mairylaxd 

NewYork , 

Maine , 

Ohio 

Illinois 

Pennsylvania , 

NewYork , 

Vermont. 

Ohio , 

Pennsylvania , 

Virginia 

Georgia , 

Delaware , 

New  Jersey , 

NewYork , 

Pennsylvania 

NewYork 

South  Carolina 

Massachusetts 

Illinois 

District  of  Columbia.. 

Massachusetts 

Virginia 

Illinois 

New  York 

Indiana 

Maine 

Pennsylvania 

New  Jersey 

North  Carolina 

New  York 

Alabama 

NewYork 

North  Carolina 

Kentucky 

Maryland 

Ohio 

Delaware 

NewYork 

NewYork 

Missouri 

Vermont. 

Pennsylvania 

New  York 

Rhode  Island 

Michigan 

Ohio 

Massachusetts 

Virginia 

Florida 

South  Carolina 

Indian  Territory 

North  Carolina 

Illinois 

Virginia . 

Delaware 

Illinois 

Massachusetts 

District  of  Columbia 

Vermont. 

Maine 


At  large 

Alabama 

Pennsylvania 

Pennsylvania 

NewYork 

NewYork 

Illinois 

Tennessee 

Virginia 

Maryland 

Michigan 

Minnesota 

Ohio 

At  large 

Pennsylvania 

NewYork 

Vermont 

Ohio 

Pennsylvania 

At  large : . . , 

NewYork 

Wisconsin , 

NewYork 

NewYork 

Pennsylvania , 

NewYork 

South  Carolina , 

Massachusetts , 

Illinois 

Washmgton  Territory. 

Massachusetts , 

At  large 

Illinois 

NewYork 

Indiana 

Maine , 

Peunsvlvonia 

New  Jersey 

North  Carolina 

NewYork 

Alabama 

NewYork 

North  Carolina 

At  large 

Maryland 

Ohio 

Delaware 

NewYork 

Illinois 

Illinois 

Vermont , 

Pennsylvania 

NewYork 

Rhode  Island 

Illinois 

Ohio 

Massachusetts 

At  large 

At  large 

South  Carolina 

At  large 

Arkansas 

Illinois 

Virginia 

At  large 

NewYork 

Massachusetts 

At  large 

Vermont 

Maine 
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No. 


10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
SI 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 


Names. 


Nnthaniel  R.  Charobliw. 
Adelbert  R.  Buffington  . . 
Samuel  N.  Benjamm  . . . . 

Francis  A.  Da  vies 

Charles  McK.  Leoser ... 

John  J.  Rodgers 

Henry  C.  Hasbrouck. .... 

Franklin  Harwood 

George  W.  Dresser 

Edmund  Kirby 

Emery  Upton 

Charles  E.  Hazlett 

Leonard  Martin , 

John  W.  Barlow , 

Judson  Kilpatrick , 

Charles  C.  Campbell 

William  A.  Elderkin , 

John  Adair,  jr 

Jacob  F.  Kent 

Erskine  Gittings 

Robert  L.  Eastman 

Guy  V.  Henry , 

Jacob  H.  Sniyser , 

Charles  E  Patterson 

Malbone  F.  Watson  . . . .  , 

EugKne  B.  Beaumont 

J.  Benson  Williams 

Leroy  L.  James 

John  Pelham 

George  A.  Thornton 

Campbell  D .  Emory 

James  M.  Kennard 

Jacob  B.  Rawles 

Mathias  W.  Henry 

Samuel  C.  Williams 

Thomas  L.  Rosser 

James  F.  McQuesten  . . . . 

John  J.  Poland 

Henry  B.Noble 

Charles  H .  Gibson 

Olin  F.  Rice 

George  O.  Sokolski 

Sheldon  Sturgeon 

Wright  Rives 


JFbuHk  Clau. 


Arthnr  H.  Dutton...., 
Francis  U.  Farquhar., 
Patrick  H.  O'Rorke... 
Charles  C.  Parsons. . . . 

Richard  M.  Hill 

David  H.  Buel 

Clarence  Derrick 

Alfred  Mordecai 

Thomas  C.  Bradford  . . 
William  H.  Harris  .... 
Laurence  J.  Babbitt. . . 

John  F.  O'Brien 

Julius  W.  Adams,  jr  . . 

Charles  P.  Ball 

George  H.  Frost 

Francis  H.  Parker  . . . . 
Joseph  C.  Audenried. . 
Alexander  D.  Moore  . . 
Lucieu  D.  Sandige. . . . 

John  R.  F:die.jr 

William  F.  Niemeyer  . 

J.  Pearson  Farley 

John  W.  Lea 

Paul  F.  Fai.Hon 

William  R.  Jones 

George  A.  Woodruff  . . 

Robert  H.  Lcgiin 

P«*l('r  C.  Haiiii's 

William  n.  Fuller 

John  J.  Giirneit 

Jo:$eph  B.  Cauipboll... 
Stephen  C.  Lyiord,  jr  . 

John  Lane  

David  G.  While 


Where  bom. 


Virginia 

Virginia 

New  York 

Pennsylvania 

Penn^ylvauia 

Pennsylvania 

New  York 

Rhode  Island 

CtMinecticut 

New  York 

New  York 

Ohio 

Wisconsin 

New  York 

New  Jersey 

Missouri 

New  York 

Kentucky 

Pennsylvania 

Mar>-land 

Maryland 

Indian  Territory  . . . . 

Pennsylvania 

Indiana 

New  York 

Pennsylvania 

Michigan 

Ohio 

Alabama 

Virginia 

Pennsylvania 

Mistsi.vsippi 

Michigan 

Kentucky 

Tennessee 

V'irginia 

New  Hampshire  .... 

Indiana 

New  York 

Pennstylvania , 

Georgia 

New  York 

New  York 

District  of  Columbia. 


Connecticut 

Pennsylvania 

Ireland 

Ohio    

District  Columbia... 

Michigan 

District  of  Columbia. 

Pennsylvania , 

Rliode  Island 

NewY'ork , 

Massachusetts , 

Pennsylvania 

Massachusetts , 

Alabama , 

Louisiana 

New  York 

Pennsylvania , 

North  Carolina 

Alabama 

Pennsylvania , 

Virginia 

District  of  Columbia.. 

North  Carolina 

North  Carolina 

Virginia 

Michigan 

Virginia  

Pcnuiiylvania 

Maine 

Virginia 

Pennsylvania 

New  Hampshire  . .  .. 

Indiana 

Mar>1und 


Whence  appointed. 


Tennessee 

Virginia ........ 

New  York 

At  large 

Pennsylvania... . 
Pennsylvania... . 

New  York 

At  large 

Massachusetts.,. 

At  lorife 

New  York 

Ohio 

Wisconsin 

Wisconsin 

New  Jersey 

Missouri 

New  York 

Oregon , 

Pennsylvania...  • 

Maryland 

At  large 

At  large 

Pennsylvania... . 

Arkansas , 

New  York 

Pennsylvania... . 

Michigan , 

Ohio 

Alabama 

Virginia , 

At  large , 

Mississippi 

Michigan 

Kentucky , 

Tennessee , 

Texas 

New  Hampshire  . 

Indiana 

New  York 

Penn!>ylvania  . . . . 

Kentucky 

New  York 

New  York 

At  large 

Connecticut 

Pennsylvania .... 

New  York 

Ohio 

At  large 

New  York 

At  large 

At  large 

Rhode  Is'land  . . . . 

New  York 

At  large 

At  large 

Kentucky 

Alabama 

Louisiana 

New  York 

Pennsylvania  . . . . 
Nortlii  Carolina... 

Louisiana 

Pennsylvania . . . . 

At  lai^e 

At  large  ......... 

MissisHppi 

North  Carolina  .. 

Virginia 

Michigan ,» 

Virginia 

Now  J«.'rsey 

Maine  ....' 

Virginia    

New  Hampshire  . 
New  Hampshire  . 

At  large 

Maryland 
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Vo. 


35 
96 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 

«a 

59 

60 
61 
6-2 
63 


Names. 


Benjamin  King 

Felix  H.Robertson.... 
Charles  H.  Brightley  . . 
James  P.  Drouillard... 
Zadock  T.  Willeit..., 
Alonxo  H.  Gushing. . . . 

Eugene  Carter 

Edward  S.  Willis 

Pierce  B.  Young 

Hennr  E.  Noyes 

JcsseJ.  Watkins 

Leroy  8.  Elbert 

George  N.  Reynolds... 

JuMin  E.  Uimick 

Elijah  H.  Holton 

Charles  N.  Warner. . . . 

James  P.  Parker 

William  H.  Browne . . . 

John  H.  Kelley 

Samuel  P.  Ferris 

James  M.  Lanca.<?ter. . . 
Philip  H.  Remington  . . 

George  D.  Talbot 

George  A .  Custer 

William  W.  Dunlap..., 
J.  Bayard  Whittemore. 
Prank  A.  Reynolds. ... 

George  O.  Watts 

Daniel  W.  Flagler 


Fifth  Clau. 


Joseph  A.  Alexander. . , 

Isaac  Amohl,  jr 

William  C.  Barnard.... 

James  Barrow 

William  C.  Bartlett  .... 

William  8.  Bebee 

William  T.  Blakistone  . 
Ocias  A-  Blanchard    ... 

John  R.  Blocker 

Jo«(eph  G.  Blount 

Asa  Bolles 

George  Burroughs 

John  H.  Calef 

Clemens  C.  Chaffee.... 
William  B.  Chapman  .. 
Geonre  W.  Clayton  .... 

Clifton  Coraly 

Van«leve  Coonrod 

James  P.  Cox 

James  Bearing 

Joseph  K.  Dixon 

Henry  C.  Dodge 

James  P.  Drake,  jr 

Bartholomew  Dupuy... 

John  Egan 

Henry  8.  Farley 

George  L.  Gillespie,  jr.. 

James  Hamilton 

Frank  B.  Hamilton 

Frederick  J.  James 

John  B.Johnson 

Richard  8.  Kinney 

John  A.  Kress 

Jam*»«  H.  Lord 

George  8.  Lovcjoy 

TuIlyMeCrea 

GcTge  W.  MeKce 

John  >f.  McNab 

Ronald  J.  MaekenRio... 
.Samuel  B.  Mackintire.. 

Frank  Maney 

8amuel  8.  Man»ificld. .. 
G«'orr«*  Marchbanks.... 

William  A.  Maryo 

Robert  B.  Merritt 

Stephen  A.  Moreno  .... 

Albert  M.  Murray 

Jasper  Myers 

Robert  £.  Noonan 


Where  bom. 


District  of  Columbia. 

Texa.-* 

Pennsylvania 

Ohio 

Tennessee , 

Wis«con»in , 

Maine 

Georgia 

8outh  Carolina , 

Maine 

Virginia , 

Ohio 

South  Carolina , 

New  Hampshire  . . . . , 

Kentucky 

Pennsylvania 

Kentucky , 

Virginia , 

Alabama 

Connecticut , 

Kentucky , 

Connecticut 

Missouri 

Ohio 

Kentucky , 

New  York 

Virginia , 

Kentucky 

New  York , 


South  Carolina  . 
Connecticut . . . . 
Pennsylvania  . . . 

Georgia    

New  York 

Npw  York 

Maryland 

Maine 

South  Carolina . 

Georgia 

Ohio 

New  Jersey 

Massachusetts . . 

New  York 

New  York 

North  Carolina. . 

Oh«o 

Ohio 

Virginia 

Virginia 

Mississippi 

New  York 

Indiana 

Kentucky 

Vermont 

South  Carolina  . 

Tennessee 

Rhode  Island  ... 

Ohio 

New  York 

Geonria 

V'iri;inia 

Pennsylv.Tnia  ... 
Pennsylvania  ... 
Norih  Carolina  . 

Mississippi 

Ki'ntuf  ky 

AInliama 

New  York 

Massarlmsetfs  .. 

Tennessf'c 

('oiin«'cti<ut . ... 


Caiir'ornia  . 
VVi<oonsin  . 
P'lorida  . . . . 
New  York  . 
Indiana .... 
Maryland . . 


Whence  appointed. 


At  large 

Texas 

Pennsylvania . . . 

Ohio 

Tennessee 

New  York 

Maine 

Georgia 

Georgia 

Mai^sachusetUi  . 

Virginia 

Iowa 

South  Carolina.. 

At  large 

Kentucky 

Pennsylvania  ... 

Missouri 

Virginia 

California 

Connecticut .... 

Kentucky 

Illinois 

Mississippi 

Ohio 

Kentucky 

At  large 

New  Mexico. ... 

Kentucky 

New  Y6fk 

Georgia 

Connecticut , . . . 

New  Jersey 

Georgia  ..." 

At  large 

At  large 

Maryland 

Maine 

At  large 

Georgia    

Ohio 

Massachusetts  . 
Massac  nusetts  . 
Massachuiictts  . 
Massachusetts  . 
North  Carolina . 

Ohio 

Ohio 

Virginia 

Virginia 

Mississippi 

New  York 

Indiana 

Kentucky 

New  York 

South  Carolina  . 

Tennessee 

South  Carolina  . 

Ohio 

N.w  York 

Grorffia 

Virginia 

Indiana 

Pennsylvania  . . . 
North  Carolina  . 

Ohio 

At  large 

Alabama 

At  large 

Minnesota 

Tennesjice 

At  large 

Tennossee 

Calilornia 

Idwa 

Florida 

Now  York 

Indiana 

Mar>iand 
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No. 


Names. 


Where  bom. 


Whence  appointed. 


J.  Hampden  Porter. . , 

Arthur  P.  Reed , 

James  B.  Reid 

James  Riddle 

Kenelan  Hobbins 

James  H.  Rollins 

Ebenezer  Mc£.  Roes, 

E.  Kirby  Russell 

James  A.  Sanderson  , 

James  M.  8anno 

Armand  Selby 

Oliver  J.  Simmes  .... 

Morris  ShalT 

John  W.  Shrew8bur>' 
Jared  A.  Smith  .....', 
Charles  W.Smith..., 
William  F.  Spurgin  ., 
Charles  R.  Fkuter. ..., 
Horace  D.  Tuyman  . , 
Singleton  Van  Buren, 
Joseph  W.  Vance..., 

John  A.  West 

Henry  8.  Wetmore . . 
Henry  C.  Wharton.. 
J.  Eveleth  WUson... 


Pennsylvania 

Indiana 

New  York 

Pf^nnsylvania 

Massachusetts 

Missouri  

Tennessee 

New  York 

Ohio 

New  Jersey 

Loui.«iana 

Virginia , 

Ohio 

Indiana 

Maine 

Penntiylvania 

Kentucky 

New  York 

Virginia 

South  Carolina  .... 

Illinois 

Georgia 

New  Hampshire  ... 

Arkansas  

District  of  Colombia 


Pennsylvania.. 

Indiana 

New  York 

Pennsylvania.. 
Massarhttsens . 

Missouri 

Tennessee  .... 

At  large 

Ohio 

New  Jersey  . . . 

Louisiana 

Alabama 

Ohio 

Indiana 

Maine 

Pennsylvania . . 

Indiana 

Ai  lanfe 

Virginia 

At  large 

Illinois   

O«oc]gia 

Ohio    

Nebraska  .... 
At  large  .■ 


CoLq/1 
Beadquartkes  Miutart  Acadekt, 

fVe$t  Point,  N9w  For*,  Septtmbtr  90, 1858. 


RICHARD  DEL  API  ELD, 
,  U.  S.  A.,  and  auf*t  9jtU  MttOmy  ^Sm-mO^ 
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Bepart  of  the  Board  of  Visiti/rs  to  the  United  States  Military  Academy 

at  West  Point. 

United  States  Military  Academy, 
West  Pointy  New  York,  June  13,  1858. 

Sir  :  The  Board  of  Visitors  appointed  to  attend  the  annual  exami- 
nation of  the  Military  Academy  at  West  Point  have  the  honor  of 
submitting  the  following  report : 

On  the  first  day  of  June,  1858,  the  undersigned  assembled  at  this 
place,  and  on  the  following  day  proceeded  to  an  organization  for  the 
transaction  of  business.  The  president  of  the  board  appointed  special 
committees  to  examine  into  the  actual  state  of  discipline,  instruction, 
police,  administration,  fiscal  affairs,  and  other  concerns  of  the  institu- 
tion, and  the  result  of  such  examination,  made  known  at  the  several 
meetings  of  the  board,  is  embodied  under  the  different  topics  of  this 
report. 

instruction. 

The  board  devote  six  hours  each  day  during  their  session  to  attend- 
ing the  examination  of  the  cadets.  The  first  or  graduating  class  was 
examined  in  engineering,  civil  and  military,  in  ethics  and  moral 
philosophy,  in  constitutional  and  international  law,  in  chemistry, 
mineralogy,  and  geology,  in  infantry,  cavalry,  and  artillery  tactics. 
With  the  result  of  the  examination  of  this  class  the  board  were 
entirely  satisfied.  The  promptness,  intelligence,  and  skill  evinced 
by  the  members  of  this  class  furnished  conclusive  evidence  of  the 
excellent  intellectual  training  to  which  the  students  at  this  institution 
are  subject.  The  examination  of  the  first  class  having  been  com- 
pleted, the  academic  corps  and  the  Board  of  Visitors  proceeded  with 
the  examination  of  the  several  other  classes  of  cadets.  The  board 
cannot  repress  the  expression  of  profound  admiration  of  the  exami- 
nation in  philosophy  and  mathematics.  The  proficiency  of  the  cadets 
in  these  most  important  branches  of  military  education  furnished 
gratifying  proof  of  the  fidelity  with  which  the  distinguished  profes- 
sors of  these  subjects  had  discharged  their  duties,  as  well  as  of  the 
great  industry  and  intelligence  of  the  cadets.  In  each  department  of 
this  wide  subject  the  knowledge  evinced  was  thorough  and  exact. 
The  ability  and  great  experience  of  Professors  Bartlett  and  Church, 
the  instructors  in  natural  philosophy  and  mathematics,  have  rendered 
their  respective  courses,  theoretically  and  practically,  as  perfect  as 
possible  to  make  any  similar  course  of  instruction.  In  chemistry, 
drawing,  Spanish,  painting,  Frenc}i,  rhetoric,  elocution,  and  logic, 
the  examinations  afforded  evidences  of  very  creditable  attainments 
upon  the  part  of  the  cadets.  The  examinations  in  each  of  these 
studies  were  thorough,  and  of  a  character  well  calculated  to  ascertain 
the  proficiency  of  the  student  in  each  branch  or  department  of  study. 
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Amocg  the  most  interesting  exercises  of  a  thoroughly  practical  char- 
acter were  those  in  the  use  of  the  bayonet  and  sword.  They  have 
recently  been  introduced,  and  promise  to  be  of  great  utility  in  the 
service,  as  the  use  of  these  weapons  will  be  taught  by  the  graduates 
of  this  institution  to  the  infantry  and  dragoons  of  the  regular  army. 
It  affords  the  board  much  pleasure  to  award  to  the  academic  board 
great  praise  for  the  admirable  and  thorough  manner  in  which  the 
examinations  were  conducted  of  the  several  classes  of  cadets,  as  well 
as  for  their  uniform  courtesy  towards  the  whole  corps  of  cadets  during 
the  progress  of  the  examinations.  The  cavalry,  artillery,  and  infantry 
exercises  of  the  cadets  were  of  daily  occurrence  during  the  sessions  ot 
the  board,  and  afforded  great  satisfaction.  Nothing  can  be  more  per- 
fect, striking,  and  beautiful,  than  the  exercises  of  the  infantry  in  the 
system  of  tactics  introduced  by  the  present  commandant  at  this  point. 
There  are  no  soldiers  in  the  world  who  perform  their  military  exer- 
cises with  more  beauty  and  skill  than  the  cadets  at  this  institution. 
Daily  opportunities  were  afforded  the  board,  during  the  afternoon 
drilln,  of  observing  the  effect  of  the  admirable  instruction  which  the 
cadets  received  during  the  whole  period  of  their  service  here  in  mili- 
tary tactics.  There  should,  in  our  opinion,  be  an  appropriation  of 
$10,000  made  for  the  purchase  of  new  cavalry  horses  for  the  use  of 
the  cadets.  The  horses  now  here  are  employed  indiscriminately  for 
artillery  and  cavalry  exercises,  and  many  of  them  are  old  and  almost 
worthless.  Some  of  the  horses  have  become  dangerous  from  decrepi- 
tude and  old  age,  and  as  the  cavalry  exercises  are  conducted  in  the 
hall  of  the  riding  school,  accidents  arising  from  the  worthlessness  of 
many  of  these  horses  might  result  in  the  serious  and  permanent  injury 
of  the  cadets. 

We  regard  the  present  course  of  instruction  in  ethics,  rhetoric,  logic, 
history,  and  literature,  as  sufficiently  extensive,  and  it  would  be  cliffi- 
cult,  in  our  opinion,  to  make  any  material  addition  to  the  course  with- 
out trenching  upon  other  and  more  important  departments  of  study. 
Besides  discharging  diligently  and  faithfully  the  responsible  duties  of 
chaplain  and  religious  instructor,  the  present  professor  of  ethics,  logic, 
history,  and  literature^  is  also  required  to  teach  constitutional  and 
international  law,  and,  under  the  provisions  of  the  five  years'  system, 
will  also  teach  the  law  and  evidence  of  courts-martial.  In  institutions 
where  these  subjects  are  well  taught  they  are  usually  assigned  to  no 
less  than  three  professors,  who  are  usually  men  of  profound  legal  attain- 
ments. We  therefore  recommend  the  creation  of  a  new  professorship, 
viz :  that  of  constitutional  and  international  law,  and  of  the  law  of 
courts-martial.  It  would  not  be  injudicious  to  appoint  to  the  new 
professorship  some  gentleman  familiar,  by  early  education  and  expe- 
rience, with  all  that  pertains  to  these  subjects. 

The  experience  of  the  world  is  eminently  favorable  to  the  employ- 
ment of  jurists,  rather  than  clergymen,  to  teach  the  rudiments  of  law, 
and  we  are  not  advised  of  any  other  instance  than  that  of  the  chaplain 
of  this  institution  where  the  subjects  of  constitutional  and  international 
law,  as  well  as  of  the  law  of  courts-martial,  are  entrusted  to  the  clergy. 
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ARTILLERT. 

In  iDspectiDg:  the  military  organization  of  the  Academy,  the  board 
have  been  impressed  with  the  importance  of  selecting,  as  instructors 
in  the  several  military  departments,  those  oflScers,  exclusively,  who 
belong  to  the  particular  arm  of  the  service  whose  duties  they  are 
called  upon  to  teach.  Thus,  for  example,  and  more  especially  in  the 
department  of  artillery — a  corps  regarded  in  all  other  armies,  save 
our  own,  as  second  only  to  that  of  the  engineers — we  would  suggest, 
as  a  modification  of  the  instruction  at  the  Academy,  that  the  subject 
should  be  taught  by  artillery  officers  alone ;  that  the  theory  and 
practice  should  be  more  intimately  blended  by  requiring  instruction 
to  be  given  by  those  who  are  equally  experienced  in  both.  We  pre- 
sent great  inducements  for  efficiency  in  any  department  by  placing  it 
under  an  officer  whose  pride  in  his  particular  arm  will  always  urge 
him  to  make  the  system  as  perfect  as  possible.  And,  in  this  view, 
we  deem  it  advisable  that  the  corps  of  artillery,  so  efficient  a  branch 
of  our  military  system,  should  be  adequately  represented  at  the 
academic  board  by  instructors  selected  as  above  mentioned,  who  may 
there  exercise  the  influence  and  force  necessary  for  that  department. 

CIVIL   AND  MILITARY  ENGINEERING. 

The  result  of  the  examination  on  the  subject  of  military  and  civil 
engineering  was  entirely  satisfactory  to  the  board.  Although  most 
thorough  and  searching,  the  members  of  the  graduating  class  evinced 
exceedingly  creditable  and  praiseworthy  familiarity  with  this  most 
important  and  essential  department  of  military  education.  The  board 
have  only  to  regret  that  the  present  programme  of  studies  at  West 
Point  does  not  allow  sufficient  time  to  the  study  of  the  theory  and 
practice  of  civil  and  military  engineering.  The  present  very  able 
and  experienced  professor  in  this  department  and  his  assistants  are 
required  to  teach  a  course  of  studies  which,  in  all  the  principal  mili- 
tary schools  of  Europe,  is  assigned  to  four  distinct  professorships  in 
each  military  school.  We  are  convinced  that  the  text-books,  lectures, 
illustrations,  models,  architectural  designs,  maps,  &c.,  used  by  the 
instructors  in  this  department,  are  admirably  adapted  to  the  neces- 
sities and  requirements  of  military  and  civil  engineering  in  this 
country.  The  principal  text-book  of  the  course,  although  the  work 
of  a  distinguished  American  (Professor  Mahan)  is  one  of  the  best 
known  to  the  profession.  Endorsed  by  the  most  distinguished  civil 
and  military  engineers  of  the  age;  adopted,  as  a  text-book,  in  this 
country  and  abroad,  into  many  of  the  principal  universities  and  mil- 
itary schools;  translated  into  several  of  the  languages  of  Europe  ;  the 
leading  work  from  which  the  engineers  of  our  own  army  have  ob- 
tained their  stores  of  valuable  knowledge,  it  is,  above  all  others,  the 
volume  best  suited  for  this  institution.  Our  attention  was  also 
particularly  directed  to  the  happy  and  admirable  adaptation  of  the 
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whole  course  of  instruction  in  this  department  to  the  wants,  charac- 
teristics, and  physical  peculiarities  of  military  and  civil  engineering 
in  this  country.  Whilst  the  great  European  authorities  upon  the 
subject  of  engineering  are  very  properly  not  ignored  in  this  depart- 
ment, nor  the  student  denied  the  advantage  which  must  arise  from 
the  study  of  the  works  of  eminent  English,  German,  and  French 
engineers,  the  utmost  care  is  taken  to  familiarize  the  student  with  all 
that  relates  peculiarly  to  American  engineering.  In  the  principal 
text- book  of  the  course  we  find  particular  and  most  minute  informa- 
tion respecting  American  building  materials  for  forts  and  all  other 
public  works,  such  as  American  stone,  timber,  metals,  mortars, 
cements,  &c.,  and  also  as  to  American  bridges,  roads,  masonry, 
fortifications,  railroads,  canals,  rivers,  and  seacoast  fortifications. 
In  the  *' section  rooms,"  or  **  halls  of  instruction,"  for  the  classes  in 
engineering,  we  are  pleased  to  observe  plans,  models,  and  drawings 
of  all  the  great  architectural  triumphs  of  American  military  and 
civil  engineering. 

The  board,  after  the  most  careful  and  thorough  examination  of  the 
whole  course  of  instruction  in  civil  and  military  engineering  at  this 
institution,  are  entirely  satisfied,  and  unanimously  of  the  opinion 
that  it  meets  every  requirement  of  the  service,  and  reflects  eminent 
credit  upon  the  distinguished  professor  who  has  trained  for  the  army 
so  many  young  and  accomplished  engineers,  of  whom  the  nation  is 
justly  proud.  Meeting,  as  it  does,  the  highest  approval  of  distin- 
guished and  experienced  engineers  and  veteran  officers  of  the  army, 
who  have  tested  its  efficiency  in  war  and  in  peace,  we  give  to  it  our 
most  cordial  and  unqualified  approval. 

ASSISTANT  PROFESSORS. 

The  attention  of  the  board  was  particularly  attracted  to  the  present 
method  of  appointment  of  assistant  professors. 

The  comparative  smallness  of  the  corps  of  permanent  professors, 
and  the  great  importance  of  the  subjects  of  education  intrusted  to 
their  care,  renders  the  method  of  selecting  the  assistant  professors  a 
matter  of  great  importance  in  many  points  of  view.  Although  the 
labors  of  the  assistant  professors  are  carefully  supervised  by  their 
principals,  yet  the  qualifications  of  the  adjunct  professors  should  be 
of  the  highest  order.  Facility  in  imparting  instruction,  familiarity 
with  the  studies  of  their  departments,  and  experience  in  giving  in- 
formation, are  essentially  necessary  to  the  teacher.  These  essentials 
are,  in  our  opinion,  not  attained  by  the  present  system  of  appointing 
assistant  professors.  Without  consultation  with  the  members  of  the 
permanent  academic  stafi",  and  frequently  without  the  slightest 
inquiry  respecting  their  qualifications,  officers  of  the  army  are 
assigned  duties  at  this  institution  as  assistant  professors ;  not  only 
are  they  required  to  act  as  assistant  professors,  but  they  are  also 
allowed,  by  the  rules  of  the  service,  too  short  a  time  at  this  place  to 
acquire  the  necessary  information  and  experience  to  render  them 
useful  and  efficient  instructors. 


SECRET ABT   OF  WAB.  843 

The  department,  in  onr  opinion,  before  assigning  an  officer  to  the 
duties  and  responsibilities  of  the  post  of  assistant  professor,  should 
ascertain  that  he  is  perfectly  familiar  with  the  subject-matter  of  the 
studies  of  his  course.  The  inquiry  should  be  as  to  the  epecicdity  of 
the  officer.  His  duties  should  be  made  congenial  to  his  favorite  sub- 
jects of  study.  He  should  bring  to  the  discharge  of  the  duties  of  his 
chair  that  devotion  to  science  and  enthusiasm  in  pursuit  of  knowledge 
without  which  the  teacher  is  never  efficient.  This  applies  more  par- 
ticularly to  the  claims  of  military  and  civil  engineering,  natural  phi- 
losophy, chemistry,  geology,  mineralogy,  and  ethics.  Great  respect 
should,  in  making  the  selection  of  assistant  professor,  be  paid  to  the 
wishes  and  preferences  of  the  dif»tingui8hed  resident  professors.  They 
are  necessarily  the  best  possible  judges  of  the  qualifications  and 
attainments  of  the  graduates  from  this  institution.  The  officers  of 
the  army  have  passed  in  review  before  them  for  many  years  past. 
They  are  also  vitally  interested  in  the  selection  of  able  assistants. 
Their  own  reputation,  to  no  small  extent,  depends  upon  the  faithful- 
ness and  intelligence  of  their  assistants,  and  their  own  labors  are 
materially  diminished  by  those  of  competent  adjunct  professors. 

Nothing  can,  we  respectfully  submit,  be  more  injurious  to  the 
interests  of  the  country  and  the  Military  Academy  than  the  frequent 
changes  in  the  personnel  of  the  assistant  professors,  especially  so 
whilst  the  present  policy  of  appointment  prevails,  which  seems  to 
have  not  the  slightest  reference  to  the  attainments  and  qualifications 
of  the  assistant  professors  as  instructors  of  youth. 

An  officer,  tor  instance,  graduates  at  this  institution,  and,  after  four 
months'  furlough,  is  ordered  to  the  frontier,  where  he  spends  five  or 
six  years,  with  no  opportunities  or  incentives  to  scientific  or  intel- 
lectual improvement.  His  recollection  of  the  elementary  instruction 
which  he  received  at  West  Point  becomes  each  year  more  shadowy  and 
indistinct.  Neither  the  society  nor  the  demands  of  the  service  in  New 
Mexico  or  Washington  Territory  tempt  the  young  officer  to  pursue 
his  mathematical  and  philosophical  and  ethical  studies.  He  is,  how- 
ever, under  the  existing  policy  of  the  department,  liable  at  any 
moment  to  be  assigned  to  duty  as  assistant  instructor  at  West  Point. 
Unless  a  person  of  unusual  talents  and  prodigious  memory,  he  returns 
to  the  Academy  not  half  as  familiar  with  the  studies  of  the  institution 
as  when  he  left  it  as  a  young  graduate.  Years  must  necessarily  elapse 
before  he  can  master  the  details  of  the  subjects  of  instruction  intrusted 
to  his  care.  He  is  required  to  teach  what,  in  point  of  fact,  he  does 
not  know,  and  to  instruct  where  he  needs  instruction.  He  is  there- 
fore not  imfrequently  an  incubuSy  rather  than  an  assistant  of  the  prin- 
cipal professor.  His  own  information  is  obtained  by  cramming,  and 
is  too  crude  to  be  valuable  to  his  pupils.  By  the  present  system, 
when  the  assistant  professor  has,  by  intense  application,  overcome  the 
disadvantages  under  which  he  labors  when  appointed,  and  begins  to 
be  useful  and  valuable  to  the  Academy,  he  is  ordered  away  to  some 
other  post,  and  his  place  supplied  by  some  officer  fresh  from  the  rough 
service  of  the  frontier.  When  it  is  recollected  that  the  cadets  of  the 
junior  classes,  youths  of  slender  acquirements,  requiring  the  most 
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careful  and  patient  instruction,  are  taught  mainly  by  the  assistant 
professors,  the  evils  of  the  existing  system  and  the  necessity  of  sonie 
such  modifications  as  those  recommended  by  the  board  must  be  evident 
to  those  familiar  with  the  system  of  instruction  at  this  institution. 
We  have  also  made  many  inquiries,  and  feel  assured  that  our  views 
meet  with  the  cordial  approval  of  those  possessing  the  largest  expe- 
rience and  most  intelligent  appreciation  of  the  wants  of  the  institu- 
tion. 


APPOINTMENT  OP  CADETS. 

The  attention  of  this,  as  of  many  former  boards,  was  directed  to  the 
fact  that  of  the  eighty  or  ninety  new  cadets  who  are  annually  admitted 
at  this  institution,  rarely  more  than  one-third  graduate.  The  govern- 
ment, in  consequence  of  the  diflference  between  the  number  of  admis- 
sions and  graduates,  incurs  annually  a  large  and  utterly  unnecessary- 
expense  in  the  maintenance  of  young  gentlemen  who,  after  one  or  two 
years  spent  at  the  Military  Academy,  are  either  dismissed  or  required 
to  resign  in  consequence  of  alleged  incapacity  to  master  the  course  of 
studies  designed  to  prepare  them  for  military  usefulness  to  the  coun- 
try. How  to  relieve  the  government  of  this  annual  expenditure,  from 
which  no  advantage  is  derived,  and  also  how  to  avoid  the  mortifica- 
tion which  the  failure  of  so  large  a  number  of  young  men  carries  home 
to  so  many  families  and  friends  in  every  section  of  the  Union,  are 
subjects  well  deserving  consideration  and  attention. 

A  very  large  majority  of  the  cadets  who  fail  to  graduate  ^re  not 
dismissed  f<^r  misconduct  in  the  violation  of  the  laws  for  the  govern- 
ment of  the  Academy.  Those  who  cannot  maintain  a  respectable 
standing  in  their  classes,  and  have  from  failures  at  recitation  received 
the  fatal  number  of  demerits,  are  required  to  leave.  Mental  incapa- 
city and  ignorance,  which  is  the  result  of  poverty  and  neglect  in  early 
J^outh,  are  not  crimes,  although  their  efiects  are,  at  an  institution  of 
earning  like  this,  classed  amongst  ofiences.  The  present  method  of 
appointment  secures  for  West  Point  a  large  and  never-failing  supply 
of  the  material  out  of  which  such  **ofiences"  are  made.  A  wise  dis- 
cretion is  rarely,  if  ever,  exercised  in  the  nomination  of  cadets  for  ap- 
pointment by  the  President.  Inquiries  are  seldom  made  respecting 
the  talents,  education,  and  peculiar  mental  fitness  of  those  who  are 
nominated.  Personal  friendship,  and,  still  more  frequently,  political 
consideration,  control  those  who  possess  the  power  of  nomination  for 
appointment.  Hence  it  happens  that  a  large  number  of  the  new 
cadets  have  not  the  requisifce  qualifications  for  success  at  this  or  at  any 
other  college  in  the  Union,  where  graduation  is  not  a  matter  of  course 
after  the  payment  of  fees  for  matriculation.  Many  candidates  for  ad- 
mission present  themselves  who  are  ignorant  of  the  elements  of  educa- 
tion. We  desire  merely,  in  general  terms,  to  recommend  some  chant'e 
in  the  existing  system,  leaving  to  more  able  and  experienced  men  to 
work  out  the  desired  reform.  The  field  from  which  to  select  cadets 
slxould  be  enlarged  by  allowing  a  larger  number  of  candidates  for 
admission  than  are  now  allowed  by  law. 
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The  controlling  object  of  the  government  should  be  to  invite  com- 
petition among  the  youths  of  each  congressional  district  for  these 
prizes.  When  a  vacancy  occurs  in  a  congressional  district,  no  boy 
ambitious  of  obtaining  the  appointment  of  cadet  should  be  denied  the 
privilege  of  becoming  a  candidate  for  admission.  The  present  ^^close 
borough''  method  of  nomination  has  no  reference  to  the  talents  or 
merits  of  the  youth  who  receives  the  appointment.  The  people  would 
feel  that  they  had  a  substantial,  tangible  interest  in  the  success  of  this 
military  school  did  the  father  of  every  promising  boy  know  that  his 
eon,  if  superior  to  his  competitors,  would  win  the  prize  of  an  honor- 
able position  in  the  army.  The  prejudices  now  existing  against  West 
Point  in  many  sections  of  the  republic  would  disappear  if  it  should 
cease  to  be  an  institution  where  the  power  of  nomination  is  entirely  in 
the  hands  of  politicians. 

It  is  the  boast  of  our  government  that  it  fosters  talent  and  invites 
competition  for  all  offices  of  the  republic.  As  far  as  the  selection  of 
officers  for  the  army  is  concerned,  there  is  no  truth  in  this  theory. 
There  is  no  fair  and  full  competition  for  the  cadet  appointments. 
There  is  no  reference,  in  the  large  majority  of  instances,  to  the  intel- 
ligence and  merits  of  the  new  cadets.  We  are  far  behind  governments 
less  liberal  and  democratic  than  our  own  in  tLe  method  of  appointing 
cadets  for  the  army. 

The  sagacity  and  military  experience  of  other  countries  have  long 
since  taught  them  the  importance  of  securing,  by  generous  competi- 
tion, the  very  best  talent  for  the  army.  Cadets  are  ia  many  countries 
of  Europe  selected  from  a  number  of  candidates — the  selection  always 
falling  on  the  most  talented  and  promising  youths.  In  France,  for 
instance,  where  the  first  military  schools  of  the  world  exist,  there  is 
no  iavoritism  exercised  in  the  appointment  of  cadets  to  the  military 
schools.  In  one  of  the  States  of  this  Union  a  normal  school  modelled 
after  West  Point,  the  superintendent  and  professors  at  which  are 
graduates  of  West  Point,  has  been  for  nearly  twenty  years  in  success- 
ful existence,  where  a  Board  of  Visitors  annually  select  from  several 
hundred  applicants  for  admission  those  best  qualified  to  repay  the 
State  for  the  money  expended  on  their  education. 

The  result  of  this  course,  if  pursued  at  this  institution,  would  be 
the  selection  of  the  ablest  youths  of  the  land  for  the  army,  without 
regard  to  their  social  rank,  political  influence,  or  condition  in  life,  and 
the  graduation  of  nearly  all  those  who  are  annually  admitted  to  West 
Point  as  cadets. 


DISCIPLINE. 

The  existing  regulations  for  the  government  of  the  institution  are, 
in  the  opinicm  of  the  board,  eminently  calculated  to  produce  the  results 
aimed  at.  Their  tendency  is  to  prevent  or  punish  all  neglects,  dis- 
orders, misbehavior,  or  immoralities  of  which  the  cadets  may  be  guilty; 
to  disallow  everything  to  the  prejudice  of  good  order  and  military 
discipline. 
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In  discipline,  no  arbitrary  despotism  can  be  exercised  over  Ihe  cadet. 
By  the  regulations  alluded  to,  each  month  the  parent  or  guardian  of 
the  cadet  is  informed  of  his  conduct,  whether  the  same  has  been  meri- 
torious or  otherwise.  Like  information  is  communicat>ed  to  the  War 
Department.  If  punishment  or  reprimand  has  been  awarded,  the 
name  of  the  offender,  the  offence,  and  its  punishment,  are  also  specially 
reported  each  month.  If  a  cadet  shall  consider  himself  wronged  by 
another,  or  by  any  officer  of  the  Academy,  he  has  a  right  to  complain 
to  the  superintendent ;  and  if  the  proper  redress  is  refused,  he  may 
appeal  to  the  War  Department. 

The  duties  of  the  cadet  as  well  as  those  of  the  officers  of  the  insti- 
tution are  prescribed,  known,  and  well  understood.  The  rights  of  all 
are  protected  and  guarded  against.  Under  such  a  system  the  disci- 
pline cannot  be  despotic. 

On  the  whole,  the  board  believe  the  system  of  government  highly 
conducive  to  the  training  of  the  cadets  in  the  duties  of  the  accom- 
plished soldier.  They  find  a  high  state  of  discipline  to  exist  among 
them.  This  is  the  best  commentary  on  the  excellency  of  the  rules 
and  regulations  for  the  government  of  the  institution,  and  the  effi- 
ciency of  the  officers  by  whom  they  are  enforced. 


POLICE. 

The  police  arrangements  of  the  Academy  merit  the  approval  of  the 
board.  Every  regard  to  the  health  and  comfort  of  the  cadet  is  ex- 
hibited that  is  not  incompatible  with  the  discipline  of  the  institution. 

PUBLIC  BUILDINGS  AND  GROUNDS. 

The  board,  after  a  careful  survey,  are  pleased  to  express  their  satis- 
faction with  the  care  and  attention  paid  to  the  preservation,  neatness, 
and  healthy  condition  of  the  public  buildings  and  grounds.  We 
would,  however,  suggest  that  much  embarrassment  has  already  grown, 
and  may  continue  to  grow,  out  of  the  subject  of  assigning  quarters 
to  the  different  members  of  the  academic  and  military  staff  at  the 
Academy.  The  difficulty  is  one  that  involves  the  comfort  and  har- 
mony of  all  parties  immediately  concerned ;  and  it  is  most  desirable 
that  some  means  should  be  adopted  by  which  it  may  be  obviated. 
Under  the  existing  arrangement,  only  a  certain  portion  of  the  academic 
board  have  quarters  assigned  them  by  the  superintendent,  while  all 
other  officers  on  duty  at  the  post  choose  their  own  quarters  according 
to  their  respective  army  rank.  In  consequence  of  this,  many  junior 
professors  and  instructors  of  high  attainments  and  of  invaluable  service 
to  the  institution  are  confined  with  their  families  in  quarters  entirely 
inadequate  to  their  reasonable  wants.  We  commend,  therefore,  for 
consideration,  whether  these  inconveniences  should  be  remedied  by  an 
'  increase  of  quarters,  or  by  a  change  in  the  present  method  of  assigning 
them.     Whether  the  one  or  the  other  mode  shall  be  adopted,  we  are 
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coayinced  that  the  subject  should  receiv^e  an  early  and  practical 
attention. 

The  board  would  also  recommend  that  an  appropriation  be  made  by 
Congress  to  light  with  gas  the  riding  hall  connected  with  the  institu- 
tion. During  the  short  days  of  winter  the  exercises  in  cavalry  tactics, 
at  the  close  of  the  academic  hours  of  study,  must,  on  account  of  the 
darkness,  be  greatly  neglected^  unless  a  place  other  than  the  parade 
ground  is  provided  for  practical  instruction.  The  educational  wants 
of  cadets,  and,  indeed,  the  success  of  the  institution,  require  that  the 
time  now  allotted  to  the  theoretical  departments  should  not  be 
encroached  upon ;  and  in  however  an  attractive  form  the  practice  may 
present  itself  as  distinct  from  theory,  experience  teaches  that  the  one 
should  not  be  fostered  at  the  expense  of  the  other.  Deeming  it,  then, 
unadvisable  to  limit  the  standing  course  of  studies  at  the  Academy^  it 
is  desirable  that  during  the  winter  season  a  suitable  place  should  be 
provided,  where  that  portion  of  each  day  maybe  occupied  in  receiving 
practical  instruction  in  cavalry  tactics,  which  might  not  otherwise  l^ 
80  usefully  employed. 


FISCAL  AFFAIRS. 

In  examining  the  fiscal  affairs  of  the  Military  Academy,  the  board 
were  offered  every  facility  by  the  department*  intrusted  with  the  dis- 
bursement of  the  annual  appropriations  made  by  Congress  for  the 
benefit  of  the  institution.  The  accurate  and  methodical  system 
adopted  by  these  departments  is  worthy  of  all  praise,  and  lightened 
not  a  little  the  labors  of  the  board.  Everything  there  is  constantly 
administered  in  a  most  praiseworthy  manner,  while  every  dollar 
expended  is  subjected  to  a  constant  watchfulness,  and  made  to  bring 
its  full  value,  under  the  rule  of  economy  which  pervades  these  and 
other  departments  of  the  institution.  If  this  were  not^o,  it  would  be 
impossible  to  conduct  such  an  institution  so  thoroughly  and  efficiently 
upon  so  small  an  annual  appropriation — an  appropriation  exceedingly 
limited  when  compared  with  the  variety  and  multiplicity  of  the  objects 
dependent  upon  it. 

The  financial  system  pursued  with  the  cadets — the  numerous  but 
necessary  checks  that  are  interposed  in  the  expenditure  of  such 
moneys  as  may  be  deposited  on  their  admission,  together  with  their 
monthly  pay — the  requirement  of  keeping  an  accurate,  systematized 
account  of  all  their  expenses,  are  most  admirably  calculated  to  secure 
them  from  imposition,  while  they  are  thus  easily  taught  the  strictest 
economy  in  the  management  of  their  funds,  since  they  are  constantly 
reminded  by  a  reference  to  their  check-books  of  the  extent  of  their  in- 
come and  the  objects  to  which  prudence  requires  they  should  appro- 
priate it.  The  habit  of  economy  thus  learned  here  teaches  that 
prudence  in  the  management  of  their  affairs,  without  which,  very 
often,  all  other  attainments  are  obscured  or  rendered  wholly  useless^ 
and  without  which  men  are  but  little  suited  for  the  simplicity  and 
salutary  equality  which  are  not  only  taught  by,  but  result  practically 
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from,  our  institutions.  The  cadets,  therefore,  by  such  a  system,  learn 
lessons  of  order  and  economy  that  become  of  the  utmost  value  to  tkem 
in  after  life,  and  which  have  already  so  distinguished  the  graduates  of 
this  Academy,  that  the  experiment  of  making  them  the  disbursing 
agents  of  the  government  on  its  public  works  has  been  eminently  suc- 
cessful. And  it  is  doubtless  from  this  cause  that  they  present  the 
excellent  example  of  having  disbursed  millions  of  the  public  funds 
without  a  dollar's  defalcation.  The  lessons  of  order  and  economy 
taught  here  thus  render  them  invaluable  agents  of  the  government, 
and  will  compensate  the  nation  even  in  this  regard  alone  for  the  very 
moderate  expenditure  incurred  in  their  education. 

By  the  act  of  February  16,  185T,  the  following  were  the  appro- 
priations for  the  support  of  the  Military  Academy,  viz : 

For  pay  of  officers,  instructors,  cadets  and  musicians $91,106  00 

Commutation  of  subsistence 2,044  00 

Forage  for  officers'  horses 864  00 

94,014  00 
Of  this  amount,  as  appears  by  schedule  marked  A,  at- 
tached to  this  report,  there  has  been  received  from  the 

United  States  on  account  of  the  cadets T8,605  10 

Expended  for  their  benefit  from  Ist  May,  1857,  to  1st 

May,  1858 ^,'758  61 

Balance  unexpended 846  49 


Bj  the  same  act,  above  alluded  to,  there  were  appropria- 
tions made  for  the  current  and  ordinary  expenses  for 
the  Academy  for  the  fiscal  year  ending  July  1,  1858...     67,165  00 

Which,  with  balance  on  hand  July  1,  1857 19,362  87 

And  amounts  received  from  other  sources 242  81 

Make  a  total  of. 86,770  68 

Of  this  there  has  been  expended,  as  appears  by  schedule 
marked  B,  up  to  June  7,  1858 69,909  34 

Leaving  available  for  balance  of  fiscal  year  in  Quarter- 
master's Department 16,861  34 


The  board  have  not  deemed  it  necessary  to  submit  with  these 
tabular  statements  the  amounts  disbursed  in  the  pay  of  the  faculty 
and  officers  attached  to  the  Academy,  which  will  entirely  absorb  the 
balance  of  the  appropriation  of  $91,106,  made  by  the  act  of  February 
before  mentioned. 
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GENERAL  ADMINISTRATION. 


Iq  regard  to  the  general  administration  of  the  academy,  the  board 
feel  great  satisfaction  in  being  able  to  bear  testimony  to  the  successful 
and  harmonious  operation  of  the  varied  departments  of  an  institution 
which  in  its  results  has  impressed  itself  so  strikingly  and  favorably 
on  our  country.  The  best  test,  it  is  submitted,  of  the  value  and 
efficiency  of  any  system  will  be  found  in  its  absolute  and  comparative 
advantages  as  illustrated  by  experience,  as  manifested  in  its  ability  to 
fulfil  the  objects  of  its  creation,  and  by  the  contrast  afibrded  in  the 
operation  of  like  institutions  of  other  countries.  Judged  by  this 
standard,  we  think  that  the  alumni  of  West  Point  have  only  to  point 
to  their  uniform  achievements  in  the  line  of  their  profession  to  vindi- 
cate the  wisdom  which  founded  the  academy,  and  the  well-sustained 
discretion  and  scientific  learning  which  have  conspired  to  bring  about 
6uch  favorable  results.  .We  are  satisfied  that  a  code  of  military 
regulations  and  discipline — a  scientific  curriculum  and  a  liberal  and 
elevated  economy,  which,  in  their  various  ramifications,  all  tend  to 
euch  a  successful  issue,  should  not  be  changed  or  modified  merely  ior 
the  sake  of  experiment.  The  board  are,  therefore,  prepared  to  give 
their  unqualified  approbation  to  the  entire  system,  and  the  manner  of 
its  administration.  It  is  not  to  be  inferred  that  in  thus  announcing 
their  inability  to  discover  defects,  none  exist,  and  that  improvements 
may  not  be  made.  It  is  supposed^  however,  that  the  one  or  the  other 
will  be  beet  discovered  and  most  appropriately  remedied  by  those 
whose  lifetime  of  scientific  information  has  been  devoted  to  the  insti- 
tution,  and  whose  pride  and  honor  it  is  to  be  identified  with  its  pros- 
perity. 

The  board  are  satisfied  that  the  auspices  under  which  the  academy 
is  now  beheld  present  it  in  its  most  favorable  aspect,  which  is  suffi- 
ciently accounted  for  when  it  is  remembered  that  the  distinguished 
and  accomplished  Major  Delafield  is  the  superintendent,  sustained,  as 
he  is,  by  a  corps  of  assistants  and  instructors  whose  capacities  for  the 
duties  devolved  upon  them  satisfies  his  own  elevated  standard.  The 
reputation  of  more  than  one  of  the  professors  and  officers  at  West 
Point  has  become  the  property  of  the  country.  It  is  deemed  scarcely 
necessary  to  occupy  space  with  an  enumeration  of  the  various  depart- 
ments  made,  of  instruction,  names  and  number  of  instructors,  &c.,  &c. 
This  information  is  annually  given  to  the  public  by  the  War  Depart- 
ment, and  is  accessible  to  all  who  take  an  interest  in  our  military 
system.  The  board  however,  impressed  to  a  certain  extent  with  the 
propriety  of  views  heretofore  given,  are  satisfied  that  controlling  rea- 
sons demand  a  change,  and,  as  they  think,  a  great  advantage  in  one 
particular,  and  that  is  the  elevation  of  the  superintendent  for  the  time 
being  to  the  office  of  local  colonel  of  engineers.  An  increase  of  rank 
to  a  worthy  officer  necessarily  gives  an  increase  of  dignity  in  the  esti- 
mation of  all  with  whom  he  is  thrown  in  official  relations ;  a  higher 
respect  engendered  and  a  better  enforcement  of  authority  follows  ;  a 
reciprocal  advancement  is  felt  by  all  the  subordinates  ;  the  desire  of 
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approbation  is  increased  in  proportion  to  the  elevation  of  the  quarter 
from  which  it  proceeds,  and  a  corresponding  eflSciency  in  all  depart^ 
ments  ensues.  More  particularly,  however,  is  this  change  deemed 
necessary  from  the  fact  that  the  position  of  superintendent  neceflsarily 
involves  an  expenditure  that,  doubtless  to  an  officer  dependent  on  his 
pay,  is  often  a  source  of  inconvenience  and  annoyance. 

West  Point  is  situated  near  the  commercial  metropolis  of  the 
Union  ;  near  the  great  centres  of  travel  and  of  trade ;  is  a  place  of 
remarkable  natural  attraction;  of  great  historical  interest,  and  the 
chief  institution  of  learning  belonging  to  the  republic,  and,  altogether, 
combines  sources  of  intellectual  pleasure  hardly  belonging  to  any 
other  portion  of  the  country.  It  is  the  common  centre  of  the  affections 
of  the  army.  It  is,  or  should  be,  neutral  ground  for  all  contestants, 
however  asperities  may  exist  elsewhere.  A  visit  at  the  annual  ex- 
amination will  at  once  tlisclose  the  great  interest  felt  by  all  officers 
not  on  duty,  to  whom  it  is  accessible,  and  who  make  it  a  point  to  con- 
gregate there  at  that  period,  and  who  avail  themselves  of  other  times 
of  convenience  to  revisit  it,  both  for  the  purpose  of  consulting  the 
library  and  of  reviewing  familiar  scenes.  The  house  of  the  superin- 
tendent should,  by  a  liberal  legislation,  be  made  the  home,  for  the 
time,  of  those  whom  he  would  be  glad  to  see.  The  dispensing  of  a 
kind  hospitality  in  these  reunions,  it  is  thought,  would  have  the 
happy  effect  of  cultivating  the  kindlier  feelings  of  those  upon  whose 
zeal  and  cordial  co-operation  in  timejs  of  difficulty  and  trial  so  much 
depends.  Besides  this,  distinguished  men  of  our  own  and  other  coun- 
tries are  continually  attracted  hither ;  and  it  would  be  an  outlay 
yielding  large  return  if  the  commander  of  the  post  were  enabled  by 
additional  rank  and  the  consequent  emoluments,  to  represent  to  a 
proper  extent  the  hospitality,  as  well  as  the  military  and  scientific 
character  of  our  country.  A  commander  of  any  European  post  of  any 
consequence  is  generally  for  the  purpose  last  mentioned  munificently 
supplied  with  means  by  his  government.  And  it  scarcely  requires 
argument  to  prove  what  daily  experience  inculcates  and  establishes, 
that  the  social  amenities  of  life,  even  when  casual  to  the  mutual  par- 
ticipants, are  often  productive  of  lasting  and  beneficial  results  totnose 
concerned.  To  a  country  so  wealthy  as  ours  the  small  expenditure 
involved  would  scarcely  be  estimated,  and  would,  even  if  far  less  of 
good  was  likely  to  result,  be  amply  justified.  The  liberality  of  the 
military  profession  is  proverbial  the  world  over — that  of  our  country 
certainly  forms  no  exception  ;  and  hence  more  than  is  ordinarily  re- 
quired in  the  line  of  hospitality  is  the  practice.  Upon  one  in  high 
station  the  proprieties  of  this  duty  continually  press,  and  cannot  be 
ignored.  A  superintendent  of  West  Point  is  selected  on  account  of 
acknowledged  ability  and  fitness ;  he  belongs  by  law  to  the  first 
branch  of  the  service.  His  position  is  the  reward  of  merit.  But  it 
necessarily  entails  more  than  ordinary  outlay ;  consequently,  if  of 
small  private  means,  he  is  rewarded  by  position  on  the  one  hand  and 
punished  by  the  obligations  it  imposes  on  the  other.     This  ought  not 
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to  be ;  a  remedy  to  a  just  extent,  it  is  believed,  will  be  found  in  the 

change  suggested. 

All  of  which  is  respectfully  submitted. 

JNO.  W.  DAVIS,  of  Indiana, 

President  of  the  Board. 
FRANKLIN  J.  DICKMAN,  of  Rhode  Island, 

Secretary  of  the  Board. 
ANDREW  C.  GRAY,  of  Delaware, 
JNO.  S.  WELLS,  of  New  Hampshire, 
GEORGE  W.  ROWLES,  of  Tennessee, 
W.  A.  OWENS,  of  South  Carolina, 
R.  E.  GOODELL,  of  Illinois, 
JAMES  L.  GLEN,  of  Michigan, 
P.  H.  ATLETT,  of  Virginia, 
J.  LANCASTER  BRENT,  of  California, 
JAMES  W.  WALL,  of  New  Jersey, 
THOMAS  C.  McCREERT,  of  Kentucky. 
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StatemefU  of  funds  avaUaile,  and  disbursements  made  by  the  Superin- 
tendeni  of  the  United  States  Military  Academy ^  during  the  fiscal  year 
ending  June  30,  1868. 


Heads  of  appropriation. 


>:  GO  >fe 

I" 


7  J3  GO 


< 


bo  o 


t    i 


.9 'OS 

S  GO 

III 
_^ 


3S 


8 


►  o 


Carrent  and  ordinary  expenses 

Qradual  increase  and  expense 
of  the  library 

Expenses  of  the  Board  of 
Visitors - 

Forage  for  artillery  and  caral- 
ry  horses .  ............ 

Replacing  dead  and  worn  out 
horses ... 

Supplying  horses  for  caralry 
and  artillery  practice 

Apparatus  for  wanning  build- 
ings  

Furniture  for  hospital  for 
cadets ...... 

Barracks  for  dragoon  detach- 
ment  

Purchase  of  bell,  and  mount- 
ing the  same,  &c 

Gun  pendolum 

Balistic  apparatus .... 

BepainB  to  oflScers'  quarters  .. 

Models  for  the  department  of 
cavalry 

Extension  of  water  pipes,  and 
increase  of  reservoir 

Targets  and  batteries  for  artil- 
lery exercise 

Gas  pipes,  gasometers,  and 
retorts 

New  equatorial  telescope 

Erecting  barracks  for  engineer 
troops - 

Public  cluck - 

Stables  for  dragoon  and  artil- 
lery horses .«... 


$38, 326 

1,697 

4,678 

9,160 

44 

1,000 

1,249 

260 

6,000 

800 
170 
500 
500 

1,000 

2,000 

200 

7,500 
426 

10. 000 
700 


o$222  66 


t20  25 


$38,549 

1,597 

4,678 

9,160 

65 

1,000 

1,249 

250 

5,000 

800 
170 
500 
600 

1,000 

2,000 

200 

7,500 
426 

10,000 
700 


$35,281  93 
1,032  35 


$3,267  36 

565  11 

4,678  50 

8,065  06|     1,095  01 

65  16 

1,000  00 

1,231  05  17  99 

36  22  213  78 

6,000  00 

721  61 


1,424  09 


1,424  09 


439  31 
916  88 

43  00 

7,296  33 
148  35 

7,690  86 
700  00 

1,306  40 


78  39 
170  75 
500  00 

60  69 

83  12 

2, 000  00 

157  00 

203  67 
277  97 

2,309  15 


117  69 


86,527  87 


242  81 


86,770  68 


69,909  34 


16,861  34 


<>  From  sale  of  old  brass  and  iron $77  38 

Do.        of  old  rope 6  30 

Do.    of  yoke  worn  out  oxen -...._  138  88 


222  56 


t  From  sale  of  old  horse $20  25 


RICHARD  DELAFIELD, 
Major  nf  Engineers^  SuperinUndefU  MiUiary  Acadtmiy. 
^vnriD  States  Miutabt  Academt,  Wed  Fomi,  N.  F.,  Jum  8,  1858. 
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RIVERS  AND  HARBORS,  ETC. 

Operations  have  been  prosecuted  on  but  few  of  the  works  of  river 
and  harbor  improvement  under  the  charge  of  this  department  for  want 
of  means ;  the  most  important  of  those  for  which  funds  existed  have 
been  carried  on  with  gratifying  success,  as  will  be  seen  by  reference 
to  the  subjoined  special  reports. 

For  the  progress  made  on  the  Washington  aqueduct,  I  beg  leave  to 
refer  to  the  report  of  the  officer  in  charge  of  that  work,  appended 
hereto. 

Deqpentng  the  chomnd  of  the  Patapsco  river,  in  charge  of  Major  H. 
Brewerton. — Operations  were  continued  until  the  24th  of  February, 
when  the  ice  became  so  thick  in  the  river  as  to  make  it  necessary  to 
suspend  operations  and  tow  the  dredgers  into  harbor  for  safety.  Ad- 
vantage was  taken  of  this  suspension  of  work  to  overhaul  and 
thoroughly  repair  the  machinery  of  the  boats,  <fec.,  and  caulk  the 
scows.  Two  of  the  dredges  resumed  operations  on  the  river  on  the 
25th  of  March,  and -the  other  two  on  the  29th  of  the  same  month. 
The  quantity  of  matter  removed  from  the  line  of  the  new  channel  by 
the  United  States  dredges  from  October  1,  1857,  to  June  30,  1858,  is 
235,410  cubic  yards.  The  channel  is  now  available  for  vessels  draw- 
ing about  20  feet  of  water,  and  on  the  7th  of  this  month  one  of 
the  largest  ships  (Empress  of  the  Seas)  that  has  ever  been  in  the  port 
of  Baltimore  was  brought  up  to  the  city  through  the  new  channel, 
the  ship  drawing  19|  feet  of  water  at  the  time,  with  the  tide  14  inches 
above  ordinary  low  water.  The  vessel  could,  no  doubt,  have  been 
carried  through  the  new  channel  with  a  draught  of  21  feet,  as  there 
were  no  indications  that  the  ship's  keel  was  near  the  bottom.  It  is 
very  desirable  that  the  channel  should  be  dredged  out  to  the  depth 
and  width  contemplated  as  early  as  practicable,  that  it  may  be  made 
available  for  the  largest  class  of  vessels  frequenting  the  port,  and  for 
this  purpose  $100,000  is  asked  to  be  appropriated  for  the  next  fiscal . 
year.  In  consequence  of  the  available  means  for  this  improvement 
being  exhausted,  the  work  must  be  suspended  in  the  month  of  Sep- 
tember. 

Remyving  obstructions  at  the  mouth  of  the  Swquehanna  river,  near 
Havre  de  Grace,  in  charge  of  Major  H.  Brewerton. — For  the  reasons 
stated  in  the  last  annual  report,  no  progress  has  been  made  in  remov- 
ing the  obstructions  at  the  mouth  of  this  river ;  but  as  the  machinery 
belonging  to  the  Patapsco  river  improvement  has  become  availabe  sicce 
September,  it  is  intended  to  employ  the  United  States  steam  dredges 
and  the  steam-tug  in  removing  those  obstructions. 

No  f.-.rther  appropriation  is  asked. 

Appomattox  river  improvement, — The  operations  on  this  river,  con- 
sisting of  dredging  the  channel  way,  have  been  prosecuted  under  a 
contract  with  the  city  of  Petersburg  to  the  extent  of  the  remaining 
balance  of  the  appropriation,  the  final  payment  having  been  made 
September  22,  1858. 
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Removal  of  ohsirucliona  from  Savannah  river ^  bdow  the  cUy  of  Savon- 
nahy  placed  there  during  the  revolutionary  war  for  the  common  defence, 
in  (Jiarge  of  Captain  J.  F.  Gilmer. — The  deflecting  work  above  King's 
island  has  been  completed,  and  the  required  effect  obtained  of  an 
increased  flow  down  Front  river. 

The  dredge-boat  has  been  employed  in  removing  the  shoals  at  the 
wharves  and  near  the  wreck  bank.  During  the  past  summer  the 
dredge'has  cleared  the  channel  through  the  "knoll"  off  Cockspur 
island,  the  expenses  of  which  work  have  been  paid  by  the  city  of 
Savannah. 

It  is  confidently  expected  that  during  the  coming  year,  by  the  ap- 

{>lication  of  the  remaining  funds,  a  continuous  channel  of  at  least  12' 
ow  water  will  be  obtained  from  the  bar  to  the  city. 

Balance  in  treasury,  October  1, 1858 $39,798  91 

Probable  amount  to  be  expended  by  June  30,  1859 39,798  91 

Improvement  of  the  River  St.  John' 8 y  Fla.,  in  charge  of  Lieutenant 
W.  H.  6'.  Whiting. — A  contract  was  made  for  maintaining  for  the 
period  of  ten  months  a  depth  of  water  suitable  to  the  class  of  vessels 
engaged  in  trading  to  Jacksonville  Nothing  was  done  by  the  con- 
tractor, nor  is  it  probable  that  for  the  amount  remaining  on  hand 
anything  permanent  can  be  performed. 

Repairs  of  seorwaU  at  St.  Augustine,  Fla.,  in  cliarge  of  Lieutenant 
W.  H,  C.  Whiting. — Nothing  has  been  done  to  this  work  during  the 
past  year.     It  requires  no  further  immediate  expenditure. 

S.  THAYER, 
Brevet  Col.  Commanding  Corps  of  Engineers. 


WASHINGTON  AQUEDUCT] 
Annual  report  ofoperaiions  during  the  year  ending  September  30,  1858. 

At  the  date  of  the  last  annual  report,  September  30,  18^7,  the  con- 
dition of  the  work  was  as  follows : 

The  right  of  way  from  the  Q-reat  Falls,  through  the  State  of  Mary- 
land, to  the  District  line,  and  in  the  District  of  Columbia  for  about 
one-half  the  distance  from  the  District  line  to  the  distributing  reser- 
voir, had  been  acquired.  All  the  culverts  in  Maryland  had  been  com- 
pleted, or  were  nearly  finished,  and  one  had  been  built  in  the  Dis- 
trict. Bridges  Nos.  1  and  2  were  well  advanced,  and  the  preparatory 
works  for  Nos.  3  and  4  were  finished. 

All  the  embankments  and  excavations  over  ravines  in  Maryland 
had  been  brought  to  within  a  foot  or  two  of  grade. 

6,104  lineal  feet  of  masonry  conduit  had  been  completed. 

2, 034 J  feet  of  tunnels  had  been  excavated. 

A  good  equipment  of  boarding-houses,  stables,  storehouses,  scows, 
tools  and  machinery,  suited  to  the  construction  of  the  work,  had  been 
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provided ;  and  it  was  expected  that  if  a  sufficient  appropriation  was 
granted  by  Congress  the  water  from  the  Little  Falls  branch  might  be 
introduced  during  the  present  year. 

During  the  session  Congress  passed  a  law  providing  for  condemning 
lands  within  the  District  of  Columbia  needed  for  the  aqueduct,  and, 
the  necessary  legal  steps  having  been  taken,  the  right  of  way  for  the 
remainder  of  the  aqueduct  has  been  acquired. 

At  the  Great  Falls  of  the  Potomac  the  necessary  lands  for  the  con- 
struction of  the  dam  had  been  long  before  acquired,  both  on  the  Mary- 
land and  Virginia  shores ;  but  a  tract  of  a  few  acres,  upon  a  barren 
island  which  lay  in  the  route  of  the  dam  across  the  river,  had  never 
been  acquired  by  the  United  States,  owing  to  the  refusal  of  the  pro- 
prietors to  sell  it  at  what  was  considered  a  reasonable  price. 

An  attempt  was  made  during  the  past  season  to  acquire  this  land  by 
condemnation,  under  the  Maryland  law,  but  the  verdict  rendered  was 
so  high,  $150,000,  that  it  was  not  considered  proper  to  accept  it,  and 
the  case  will  be  tried  before  the  court  which  sits  in  November,  to 
ratify  or  reject  the  verdict  of  the  jury.  A  map  of  the  Great  Falls 
accompanies  this  report. 

During  the  winter  of  1857  a  large  force  was  employed  upon  the 
aqueduct,  and  the  season  proving  a  favorable  one,  great  progress  was 
made  in  the  graduation  of  the  work  in  the  District,  and  the  collection 
of  materials  for  the  construction  of  the  masonry  generally.  Stone 
was  quarried  and  piled  along  the  route,  ready  for  use  in  the  spring, 
it  having  been  determined  to  substitute  stone  masonry  for  brick  work 
in  the  greater  part  of  the  conduit. 

The  appropriation  made  by  Congress,  though  not  quite  so  large  as 
asked,  has  been  sufficient  to  keep  the  work  in  full  activity. 

Proposals  for  the  completion  of  the  work  had  been  invited,  by  an 
advertisement,  before  the  adjournment  of  Congress,  and  at  the  letting, 
on  the  11th  May  last,  a  large  number  of  bids  were  received. 

Upon  examination  and  comparison  of  the  bids,  the  following,  ap- 
pearing to  be  the  lowest  which  complied  with  the  terms  of  the  adver- 
tisement and  specifications,  were  recommended  to  the  Secretary  of 
War  for  acceptance : 
.  1.  Rip-Rap  dam  at  Great  Falls.— Dexter  Belknap. 

2.  Masonry  at  conduit  head. — Far  well.  Case  &  Estabrook. 

3.  Gate  house  at  Great  Falls. — Farwell,  Case  &  Estabrook. 

4.  Connexion  between  gate-house  and  tunnel  No.  1. — Johnson  & 
Goats. 

5.  Waste-weir  at  tunnel  No.  1. — Derby,  Dodson  &  Co. 

6.  Conduit  between  tunnels  Nos.  1  and  2. — Farwell, *Case  &  Esta- 
brook. 

7.  Completion  of  bridge  No.  3. — A.  A.  McGaffey. 

8.  Graduation  of  sections  Nos.  9  and  10. — Decker  &  Wheaton. 

9.  Completion  of  bridge  No.  4. — Robert  Mclntyre. 

10.  Waste-weir  in  tunnel  No.  4. — P.  Crowley. 

11.  Effiuent  gate-house  and  sluice  gate-house  of  receiving  reser- 
voir.— H.  L.  Gallaher. 

12.  Effluent  water-gate  and  hoisting  crab. — Murray  &  Hazlehurst. 

13.  Waste-weir  between  the  two  reservoirs. — Carman  &  Dobbins. 
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14.  Gate-houses  and  other  masonry  structures  ahout  the  distribut- 
ing reservoir. — Farwell,  Case  &  Estabrook. 

15.  Distributing  reservoir. — A.  A.  McQ-affey. 

16.  Conduit  under  bank  of  distributing  reservoir. — A.  A.  McGaffey. 

17.  Masonry  of  bridge  No.  5. — James  Boach. 

18.  Iron  and  wood-work  of  bridge  No.  5. — J.  Hutchinson. 

19.  Pipe- wall  at  Foundry  branch. — Decker  &  Wheaton. 

20.  Masonry  of  bridge  No.  6. — Carman  &  Dobbins. 

21.  Iron  and  wood-work  of  bridge  No.  6. — Daniel  Stone. 

22.  High  service  reservoir. — Decker  &  Wheaton. 

23.  Pumping  engine. — H.  B.  Worthington. 

24.  Cast-iron  pipes. — Lawrence  Myers 

25.  Stopcocks. — Asahel  Sylvester. 

26.  Laying  cast-iron  mains. — A.  A.  McGaffey. 

27.  Sand. — B.  F.  Jackson,  part.     H.  C.  Mitchell,  part. 

28.  Hydraulic  cement. — C.  H.  Locher,  part.  Newark  Lime  and 
Cement  Company,  part. 

This  recommendation  was  approved  by  the  Secretary  of  War,  except 
as  to  cement ;  and  the^  parties  were  notified  accordingly. 

All  the  parties  to  whom  the  contracts  were  thus  awarded  entered 
into  contract,  except  Messrs.  Johnson  &  Coats;  Derby,  Dodson  & 
Co.,  and  Daniel  Stone. 

A  contract  for  the  iron  and  wood- work  of  bridge  No.  6  was,  upon  Mr. 
Stone's  declining  to  enter  into  bond,  made  with  Messrs.  A.  &  W .  Den- 
mead  &  Sons,  the  next  lowest  bidders. 

Copies  of  these  contracts  accompany  this  report. 

The  work  under  these  contracts  and  under  those  reported  last  year 
has  been  carried  on  during  the  year,  generally  with  energy  and  suc- 
cess. 

The  dam  at  the  Great  Falls,  which  had  been  commenced  last  year, 
having  been  carried  as  far  as  was  possible  before  obtaining  title  to  the 
land  on  the  island,  work  upon  it  has  been  suspended  for  the  present. 

The  masonry  at  the  conduit  head  has  been  put  in  such  a  state  as  to 
be  safe  for  the  winter,  and  the  work  suspended  until  next  season ; 
other  works  of  more  immediate  importance  consuming  all  the  dimen- 
sion stone  we  were  able  to  obtain  from  the  contractor  at  the  Senepa 
quarry. 

The  gate-house  at  the  Great  Falls  has  been  built,  the  gates  placed, 
and  the  brick  covering  arches  turned.  It  is  now  in  condition  for  use, 
and  requires  only  the  ashlar  facing  of  the  superstructure  to  com- 
plete it. 

Upon  the  failure  of  the  successful  bidders  for  the  connexion  between 
the  gale-house  and  tunnel  No.  1  to  enter  into  contract,  it  was  determ- 
ined to  excavate  this  work  as  a  cut,  instead  of  tunneling  it.  Part  of 
it  has  been  completed  and  arched  over,  and  the  remainder  will  pro- 
bably be  completed  during  the  winter. 

Tunnel  No.  1,  1,438  feet  long,  through  a  very  hard  rock  and  at  too 
great  a  depth  to  make  it  possible  to  hasten  the  work  by  means  of 
shafts,  will  still  require  from  nine  to  twelve  months  for  completion. 
All  the  other  tunnels  are  completed,  excepting  No.  3,  in  which  about 
two  months'  work  remains. 
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The  masonry  condait  has  been  carried  on  by  the  contractors  with 
great  energy  ;  41,269  lineal  feet,  or  7A  n^iles,  containing  fifty  thou- 
sand cubic  yards  of  masonry,  having  been  completed  since  the  last  an- 
nual report.  This  work  is  now  in  such  a  condition  that  I  have  no 
doubt  of  the  completion  of  the  entire  conduit,  from  the  Great  Falls  to 
the  distributing  reservoir,  by  the  first  of  December  next. 

All  the  culverts  are  completed. 

Bridges  Nos.  1  and  2  require  only  the  roofing  slabs,  being  now  in 
such  a  condition  as  would  allow  the  water  to  be  passed  through  them  ; 
No.  3  will  be  as  far  advanced  before  the  winter  sets  in. 

At  bridge  No.  4  the  work  was  begun  by  the  contractor,  Mr.  Mclntyre, 
and  carried  on  efficiently  until  he  was  interrupted  by  the  failure  of 
Messrs.  Frederick  &  Fields  to  supply  the  granite  voussoirs  according 
to  the  contract  made  with  them  last  year.  They  were  to  supply  the 
whole  of  these  voussoirs,  containing  some  thirty  thousand  cubic  teet  of 
granite,  by  the  30th  June,  and,  relying  upon  the  fulfilment  of  this 
contract.  Contractor  Mclntyre  went  to  work.  Maiiy  of  the  blocks  have 
not  yet  been  delivered,  and  great  delay  of  the  work  and  loss  to  the 
contractor  has  been  the  consequence. 

It  is  expected,  however,  that  the  granite  will  be  delivered  in  time 
to  complete  the  setting  and  keying  of  the  granite  arch  this  season, 
and  during  the  winter  stone  will  be  quarried,  so  as  to  permit  the  com- 
pletion of  the  bridge  in  the  course  of  next  season. 

The  contractor  for  the  masonry  of  bridge  No.  6  having  failed  when 
called  upon  to  begin  that  work,  his  contract  was  declared  forfeited, 
and  the  work  will  probably  be  completed  this  fall  by  day's  work. 

The  iron  superstructure  of  this  bridge  is  nearly  ready  to  put  up ; 
one  line  of  pipes  will  be  in  place  this  season. 

At  bridge  No.  6  (the  crossing  of  Bock  creek)  the  foundations  have 
been  laid  and  the  masonry  begun,  but  delay  in  the  supply  of  stone 
from  the  Seneca  quarry  will  prevent  the  work  being  completed  by  the 
1st  of  December,  according  to  the  contract. 

Messrs.  Denmead  are  engaged  in  preparing  the  iron  superstructure, 
and  in  order  to  permit  the  early  introduction  of  water  a  line  of  twelve- 
inch  pipes  will  be  temporarily  laid  across  the  creek,  resting  upon  the 
piles  driven  to  support  the  centre  of  the  bridge. 

Waste- weir  No.  1,  at  the  lower  end  of  the  first  tunnel,  is  completed 
and  ready  for  use.  It  is  designed  to  prevent  too  much  water  passing 
down  the  conduit^  atid  also  to  supply  the  Chesapeake  and  Ohio  canal 
with  water,  as  required  by  the  agreement  with  that  company. 

The  waste-weir  in  tunnel  No.  4,  designed  to  prevent  any  injury  to 
the  conduit  by  a  sudden  rise  or  flood  in  the  stream  emptying  into  the 
receiving  reservoir,  is  being  excavated  by  Contractor  Crowley.  It  is 
about  one-third  finished,  and  will  be  completed  by  the  time  bridge 
No.  4  and  tunnel  No.  1  can  be  made  ready  for  the  introduction  of 
water  from  the  Great  Falls. 

The  receiving  reservoir  has  been  entirely  completed  by  Contractor 
Stone. 

After  the  plans  of  this  reservoir  were  completed  and  the  contracts 
made,  a  sudden  and  violent  flood  in  the  Little  Falls  branch,  which 
flows  through  the  valley  in  which  the  reservoir  is  constructed,  showed 
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a  greater  volume  of  water  than  any  of  which  I  had  found  a  record* 
It  became  necessary  to  increase  the  width  of  the  rock  cut  through 
which  the  flood  •:/aters  escape  from  the  reservoir,  and  to  increase  also 
the  height  of  the  embankment  which  closes  the  valley.  This  has 
considerably  increased  the  cost  of  this  reservoir  above  that  estimated 
when  the  contracts  were  closed. 

The  work  has  been  satisfactorily  completed  without  accident,  and 
the  sluice  through  which  the  water  of  the  stream  had  been  allowed  to 
pass  under  the  dam  was  closed  on  the  evening  of  the  27th  of  Septem- 
ber, in  order  to  allow  the  reservoir  to  fill. 

The  season  having  been  a  very  dry  one,  the  streams  and  springs  are 
unusually  low,  aod  it  is  to  be  feared  that  the  water  will  not  rise  to  a 
sufficient  height  by  the  beginning  of  December  to  permit  its  intro- 
duction into  the  city  at  that  time.  The  fall  and  winter  rains  how- 
ever will  fill  it,  and  once  filled,  the  supply,  though  not  sufficient  for 
a  liberal  use  of  the  water,  will  be  sufficient  to  afibrd  a  valuable  pro- 
tection in  case  of  fires  until  the  completion,  next  summer,  of  all  the 
works  and  the  introduction  of  the  full  supply  from  the  Great  Falls. 

The  contractor  for  the  twelve-inch  main  has  completed  the  delivery 
of  the  pipes  embraced  in  his  contract,  and  the  greater  part  of  them 
have  been  proved  and  laid  ;  S^^  miles  of  this  twelve-inch  pipe  have 
been  laid,  extending  from  the  distributing  reservoir  to  the  navy  yard, 
and  to  the  arsenal  and  to  the  observatory. 

The  Stopcocks,  which  were  contracted  for  with  A.  Sylvester,  will  be 
delivered  this  fall. 

Notwithstanding  the  delay  in  the  work  of  bridge  No.  6,  crossing 
Rock  creek,  it  is  expected  that  this  twelve-inch  line  will  have  all  its 
connexions,  stop-cocks,  &c.,  complete  and  ready  for  the  introduction 
of  water  by  the  beginning  of  December. 

The  contractor  for  laying  the  cast  iron  mains,  Mr.  A.  A.  McGaffey, 
deserves  credit  for  the  efficiency,  energy,  and  speed  with  which  he  has 
executed  his  work.  The  excavations  in  Pennsylvania  avenue  have 
been  very  difficult  and  expensive,  owing  to  the  great  number  of  sewers 
met  with,  most  of  which  were  at  such  a  level  and  of  such  size  that 
in  order  to  avoid  obstructing  them  by  passing  through  them,  or  on 
the  other  hand  exposing  the  pipes  to  danger  from  frost  by  passing 
over  them,  it  was  necessary  to  pass  below  them.  This  threw  a  lar^^e 
portion  of  the  line  into  deep  excavation,  below  the  level  of  the  tid^. 
The  work,  however,  was  accomplished,  and  considering^  the  difficulty 
of  the  operation,  it  was  accomplished  in  a  very  short  time. 

The  contractor  for  the  thirty-inch  main,  Mr.  Lawrence  Myers,  to 
whom  the  contract  had  been  awarded,  though  not  absolutely  the  low- 
est bidder,  on  the  ground  that  he  was  the  only  bidder  who  offered  to 
deliver  the  whole  of  the  pipes  by  the  1st  of  October,  permitted  that 
date  to  pass  without  delivering  a  single  one  of  the  four  thousand  tons 
of  thirty-inch  pipe  embraced  in  his  contract. 

This  contract  was,  therefore,  forfeited,  and  arrangements  promptly 
made  with  foundries  in  New  Jersey  and  Pennsylvania  for  the  whole 
of  the  pipe,  on  very  favorable  terms.  The  greater  part  of  them  were 
engaged  at  $37  per  ton,  of  2,240  lbs.,  while  the  lowest  price  bid  at 
the  letting  of  May  11  was  $38  per  ton. 


8ECBETAST  OF  WAR.  861 

One-half  of  these  pipes  are  promised  by  the  Ist  of  January,  and  the 
rest  npon  the  opening  of  navigation  -in  the  spring.  They  will  prob- 
ably all  be  here  in  time  to  be  laid  before  the  water  can  be  introduced 
from  the  Great  Falls. 

No  contract  having  been  made  for  the  supply  of  cement  it  has  been 

5nrchased  as  required,  at  the  lowest  prices  offered,  from  time  to  time, 
'he  lowest  bid  received  at  the  letting  ior  any  very  large  quantity 
was  |l  24  per  barrel  of  300  lbs.,  net,  delivered.  Under  the  stimulus 
of  competition  the  price  soon  fell,  and  a  very  large  proportion  of  the 
94  000  barrels  of  cement  purchased  during  the  year  was  delivered  on 
the  wharf  at  Georgetown  for  from  $1  10  to  95  cents  per  barrel  of  300 
pounds. 

At  the  time  the  contracts  were  made  it  was  hoped  that  the  appro- 

Eriation  of  near  a  million  of  dollars  made  at  the  last  session  would 
e  sufficient  to  entirely  complete  the  workn,  but  the  present  condition 
of  the  various  works  under  contract  shows  that  a  further  sum  of 
$250,000  will  be  necessary  for  this  purpose.  This  is  about  10  per 
cent,  upon  the  original  estimate  made  in  1853 ;  in  regard  to  which 
estimate  the  following  language  was  used  in  the  original  report. — 
(Senate  Ex.  Doc.  No.  48,  32d  Congress,  2d  session,  page  33 :) 

"  If  the  work  is  delayed  by  meagre  appropriations  its  cost  will  be 
much  increased,  and  I  hope  in  that  case  not  to  be  held  responsible  for 
its  cost  above  my  estimate,  which  is  based  upon  a  steady  and  vigorous 
prosecution  of  the  work." 

Instead  of  being  completed  within  three  years,  the  work  has  been 
delayed  until  within  the  last  two  seasons  by  insufficient  appropriations, 
having  been  twice  entirely  suspended  from  the  failure  of  appropria- 
tions in  1854  and  1856.  Its  construction  has  thus  been  spread  over 
seven  years,  from  1853  to  1859,  and  the  cost  of  the  engineering,  su- 
perintendence, and  other  contingencies,  has  been  very  much  increased; 
the  salaries  of  engineers  for  seven  years,  instead  of  three,  being  thus 
chargeable  to  the  work.  The  suspensions  also  requiring  the  sale  and 
destruction  of  much  property  collected  for  the  use  of  the  work,  and 
the  cost  of  reorganizing  forces  upon  new  appropriations  will  account 
tor  a  large  portion  of  the  increase  of  expenditure. 

Besides  the  acquisition  ot  lands  for  the  right  of  way,  making  con- 
tracts, building  of  boarding-houses,  stables,  machinery,  tools,  trans- 
portation and  collection  of  materials,  &c.,  the  principal  items  of  work 
accomplished  during  the  season  are  as  follows  : 

Rock  excavation 99,000  cubic  yards.' 

Earth  excavation 290,500  *' 

Earth  embankment 260,500  ** 

Puddling 21,000         " 

Rammed  embankment 89,000  ** 

Loose  rock  embankment 4,700  " 

Masonry 64,000  " 

Length  of  tunnels  excavated 2,920  lineal  fejt. 

Conduit  laid 41,269         '' 

Paving 4,400  square  yds. 

Twelve-inch  iron  pipes  laid •       8yV  miles. 

Cast  iron  pipes  leceived • 1,989  tons. 
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Sandstone  qnarried  and  boated 4,975  cubic  yards. 

Cut  granite  voussoirs '• 20,097  cubic  feet. 

Cement  purchased  and  delivered •••  94,006  barrels. 

Bricks  purchased  and  delivered 3,576,801  bricks. 

Sand  purchased  and  delivered 664,039  bushels. 

Bricks  laid  in  masonry 3,547,797  bricks. 

The  reception,  inspection,  transportation,  and  use  of  all  these  ma- 
terials have  required  a  large  force ;  and  the  quantities  are  large  enough 
to  show  that  the  work  has  been  prosecuted  with  energy  and  success. 

There  have  been  applied  to  the  work  during  the  year  by  contrac- 
tors       274,000  days'  work, 

and  by  persons  employed  by  the  United  States 

upon  the  work • 212,000  ** 

Making  a  total  of 486,000  " 

in  the  twelve  months  ending  September  30. 

CASH  Accouirr. 

Available  September  30,  1857 $806,141  80 

Appropriations  of  June  12,  1858  : 

New  appropriation •     $800,000  00 

Reappropriation  of  balance  of  appropri- 
ation of  1856,  for  existing  liabilities.       184,963  01 

984,963  01 

1,790,104  81 
Expended  in  the  year  ending  September  30,  1858 1,147^972  36 

Available  September  30,  1858 642,132  45 


Probable  amount  to  be  expended  by  June  30,  1859 642,132  45 

Amount  required  for  proper  prosecution  of  the  work 
during  the  year  ending  June  30^  1860 250^000  00 

Respectfully  submitted, 

M.  C.  MEIGS, 
Captain  of  Engineers^  in  charge  of  Washington  Aqueduct. 
Brevet  Colonel  S.  Thaybr, 

Comnuimding  Corps  of  Engineers. 


WASHINGTON  AQUEDUCT. 

Contract  Jor  Bip-Bap  dam. 


Agreement  between  Dexter  Belknap  of  the  State  of  New  York,  of 
the  first  part,  and  Capt.  M.  C.  Meigs  of  the  Corps  of  United  States 
Engineers,  of  the  second  part,  acting  under  the  authority  of  and  for  and 
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in  behalf  of  the  United  States  of  America,  as  engineer  in  charge  of 
the  Washington  aqueduct,  witneaseth  : 

1.  That  the  party  of  the  first  part  for  and  in  consideration  of  the 
matters  hereinafter  referred  to  and  set  out,  covenants  and  agrees  with 
the  party  of  the  second  part  to  fnrnish  all  the  materials  which  may 
be  necessary  and  which  may  not  be  furnished  by  the  United  States, 
and  to  do  all  the  work  in  constructing  and  building  Bip-Bap  dam 
across  the  Potomac  river,  above  the  Qreat  Falls,  or  so  much  as  may 
be  necessary  to  complete  the  same,  of  the  Washington  aqueduct,  in 
conformity  to  the  specifications  and  advertisement  annexed  hereto, 
which  are  to  be  deemed  and  taken  as  a  part  of  this  contract,  and 
according  to  the  directions  and  plans  from  time  to  time  to  be  given 
by  the  engineer. 

2.  The  principal  assistant  engineer,  or  an  assistant  engineer  by 
his  direction,  shall,  as  soon  as  practicable  after  the  end  of  each  month, 
make  out  an  estimate  of  the  quantity  and  value  of  each  species  of 
work  done  pursuant  to  this  contract  at  the  prices  contained  in  the  an- 
nexed proposal.  He  shall  also  include  the  value  of  any  extra  work 
done  in  consequence  of  any  alteration  of  the  plan  of  the  work  which 
may  have  been  adopted  by  the  said  engineer  in  charge,  when  such 
alteration  shall  have  caused  an  increased  expense  to  the  contractor  ; 
and  when  any  such  alteration  shall  have  caused  a  saving  of  expense 
to  the  contractor,  the  engineer  shall  make  a  reasonable  deduction 
therefor  from  the  estimate  so  made ;  and  if  the  said  engineer  in  charge 
of  the  aqueduct  shall  approve  said  estimate,  it  is  mutually  agreed  be- 
tween the  contracting  parties  that  it  shall  be  binding,  and  shall  be 
paid  by  said  engineer. 

3.  Within  ten  days  after  the  return  of  any  monthly  estimate  to  the 
engineer  in  charge,  nine-tenths  of  the  sum  appearing  to  be  due  for 
work  performed  since  the  preceding  estimate  shall  be  paid  to  the  con- 
tractor. 

4.  Payments  will  bo  made  to  the  contractor  in  drafts  upon  the 
treasury  of  the  United  States  for  coin.  No  estimate,  after  the  first, 
shall  be  paid,  unless  the  engineer  is  satisfied  that  the  hands  employed 
upon  the  work  have  been  paid  for  the  work  of  the  month  preceding, 
as  provided  in  the  advertisement  under  which  this  contract  is  made, 
a  copy  of  which  is  hereto  annexed. 

6.  Within  thirty  days  after  the  work  shall  have  been  completed 
and  accepted  by  the  engineer^  a  final  estimate  therefor  shall  be  made 
and  approved  in  the  manner  provided  for  making  and  approving 
monthly  estimates,  and  shall  in  like  manner  be  paid  by  said  engineer 
in  charge,  together  with  the  retained  percentage. 

6.  The  work  shall  always  be  open  to  examination  during  its  pro- 
gress by  the  engineers  or  other  persons  they  may  depute  for  that  pur- 
pose, and  the  contractor  shall  at  all  times  at  his  own  expense  keep 
open  »  pathway  alongside>of  it,  so  that  the  above  mentioned  persons 
may  readily  pass  by  the  same  to  the  work  above  or  below  it. 

7.  At  the  expiration  of  every  two  weeks'  work  a  report  shall  be 
made  by  the  contractor  to  the  assistant  engineer  having  charge  of 
this  work  of  the  average  force  of  men,  carts,  &c.,  employed  upon  it 
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for  the  preceding  two  weeks,  according  to  sucli  forms  as  shall  be  sup- 
plied by  the  engineer. 

8.  It  is  mutually  agreed  between  the  parties  to  this  contract  that 
the  work  aforesaid  shall  be  commenced  within  three  days  after  the 
notification  of  the  approval  of  this  contract,  that  it  shall  be  steadily 
prosecuted,  without  intermission,  with  such  force  as  shall,  in  the 
opinion  of  the  engineer,  secure  its  final  completion  within  twenty-four 
months  thereafter,  unless  prevented  or  delayed  by  written  orders  from 
the  engineer  in  charge,  at  the  end  of  which  time  it  shall  be  fully 
completed  and  delivered*  up ;  and  it  is  further  agreed  that  in  the 
event  that  the  said  work  shall  not  be  commenced,  prosecuted,  and 
completed,  or  if  the  contractor  on  being  required  thereto  by  the  writ- 
ten order  of  the  engineer  in  charge,  the  principal  assistant  engineer, 
or  his  assistant  engineer,  shall  fail  or  refuse  to  increase  the  force  em- 
ployed on  the  work  to  such  extent  as  in  the  opinion  of  the  engineer 
shall  be  necessary  to  insure  its  completion  in  the  stipulated  time,  or 
in  case  the  contractor  shall  discbey  any  of  the  written  orders  of  either 
of  said  engineers,  or  shall  violate  any  of  the  conditions  of  this  agree- 
ment, then,  on  a  certificate  of  the  fact  by  the  principal  assistant 
engineer,  made  to  the  engineer  in  charge,  the  said  engineer  in  charge 
may  declare  this  contract  forfeited,  and  thereupon  the  same  shall  then 
become  null  and  void,  and  the  United  States  shall  thereupon  be 
exonerated  from  every  obligation  thence  arising ;  and  the  reserved 
percentage  on  the  contract  price^  as  well  as  all  materials  furnished 
and  work  performed,  and  upon  which  no  estimate  or  payment  may 
have  been  made,  shall  be  forfeited  to  and  become  the  right  and  pro- 
jierty  of  the  United  States,  and  the  said  engineer  in  charge  may 
thereafter  agree  with  any  other  person  for  the  execution  of  the  un- 
finished work,  or  may  complete  the  same  by  day's  work  ;  and  the 
said  party  of  the  first  part  shall  have  no  appeal  from  the  opinion  and 
decision  aforesaid,  and  he  hereby  releases  all  right  to  except  to  or 
question  the  same  in  any  place  or  under  any  circumstances  whatever; 
but  the  party  of  the  first  part  shall  still  remain  liable  to  the  party  of 
the  second  part  for  the  damages  occasioned  to  him  by  the  said  failure, 
refusal,  or  disobedience ;  and  it  is  further  agreed  between  the  parties, 
that  in  order  to  secure  the  punctual  performance  of  the  covenants 
above  made  by  the  party  of  the  first  part,  and  to  indemnify  and  pro- 
tect the  party  of  the  second  part  from  loss,  in  caae  of  default  and 
ibrfeiture  of  this  coujtract^  the  said  party  of  the  second  part  shall  be 
authorized  to  retain  in  his  hands  until  the  completion  of  t.he  contract, 
ten  per  cent,  on  the  amount  of  moneys  at  any  time  due  to  the  said 
party  of  the  first  part. 

9.  The  contractor  for  this  work  shall  not  knowingly  employ  any 
man^  either  as  overseer,  laborer,  or  in  any  situation,  who  shall  have 
been  dismissed  by  the  order  of  the  engineer  from  any  other  part  of 
the  work  for  bad  workmanship,  intemperance,  or  disorderly  conduct. 
Nor  shall  he  continue  to  employ  any  man  who  shall  be  declared  by 
the  engineer  to  be  either  disorderly,  habitually  intemperate,  or  a  bad 
workman. 

10.  The  contractor  shall  give  his  personal  attention  to  the  execution 
of  the  work  hereby  contracted  for. 
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11.  All  buildings  or  fences  adjacent  to  the  work  shall  be  preserved, 
in  such  manner  as  the  engineer  may  direct,  by  the  contractor,  who 
shall  protect  them  from  injury  by  his  hands,  and,  as  far  as  practi- 
cable, by  any  other  persons. 

12.  The  engineer  shall  have  the  power  to  prescribe  the  manner  of 
preparing  for,  beginning,  and  conducting  every  species  of  work  to  be 
done  nnder  this  agreement,  with  reference  to  its  purpose  and  the  du- 
rability of  the  work,  and  his  instructions  shall  be  promptly  obeyed  ; 
and  if  he  shall  disapprove  of  the  quality  of  any  work,  it  shall  be  the 
duty  of  the  contractor  to  take  down,  at  his  own  expense,  and  rebuild 
80  much  thereof  as  shall  be  disapproved  of ;  and  if  the  contractor 
shall  neglect  or  refuse  to  take  down  and  rebuild  work  so  disapproved 
of,  the  engineer  shall  cause  the  same  to  be  done  at  his  cost. 

13.  It  is  understood  and  agreed  that  all  orders  given  by  an  engi- 
neer, which  shall  cause  an  increase  or  diminution  in  the  quantity  or 
value  of  the  work  to  be  performed,  shall  be  given  in  writing,  and  that 
when  any  claim  shall  be  made  by  the  contractor  for  extra  compensa- 
tion for  work  performeil  under  such  ordera  the  orders  shall  be  pro- 
duced ;  and  that  all  claims  for  extra  work  shall  be  made  on  or  before 
the  close  of  the  month  in  which  it  is  claimed  to  have  been  done,  or  it 
shall  not  be  paid  for  at  all. 

14.  It  is  further  agreed  that,  in  case  of  the  death,  resignation,  re- 
moval, or  absence  of  any  engineer,  the  United  States,  by  its  proper 
officers,  may  depute  any  other  engineer  to  act  in  his  place. 

15.  The  United  States  reserves  the  right  to  suspend  the  work  under 
this  contract  at  any  time  ;  and,  when  the  work  has  been  faithfully 
performed  by  the  contractor,  he  will  be  paid  in  full  for  all  work  done 
up  to  the  time  of  such  suspension. 

16.  And  it  is  further  stipulated  and  agreed  that  no  member  of  Con- 
gress shall  be  admitted  to  any  share  or  part  in  this  contract  or  agree- 
ment, or  to  any  benefits  to  arise  therefrom ;  and  this  contract  shall 
be  in  all  its  parts  subject  to  the  terms  and  conditions  of  an  act  of 
Congress,  passed  on  the  twenty-first  day  of  April,  in  the  year  of  our 
Lord  one  thousand  eight  hundred  and  eight,  entitled  ^^  An  act  con- 
cerning public  contracts.'' 

17.  And  this  contract  is  also  expressly  understood  to  be  subject  to 
the  terms  and  conditions  of  the  joint  resolution  of  Congress,  approved 
April  14,  1852,  containing  a  proviso  in  the  following  terms,  to  wit : 
^^ Provided^  Nothing  herein  contained  shall  be  so  construed  as  to 
authoriase  any  officer  of  the  United  States  to  bind  the  United  States  by 
contract  beyond  the  amount  appropriated  by  Congress,  or  to  sanction 
any  such  contract  heretofore  made;"  Provided^  cUsOy  That  it  is  ex- 
pressly understood  and  agreed  that  this  contract,  nor  any  part  thereof, 
shall  not  be  sub-let  nor  assigned  ;  but  that  it  shall  be  well  and  truly 
carried  out  and  fulfilled  in  good  faith  by  the  above  recited  party  of 
the  first  part,  and  that  all  payments  on  account  thereof  shall  be  made 
to  the  aforesaid  party  of  the  first  part,  his  heirs,  executors,  or 
administrators. 

18.  And  for  the  true  and  faithful  performance  of  all  and  singular 
the  covenants,  articles,  and  agreements  hereinbefore  particularly  set 
forth,  the  subscribers  hereunto  bind  themselves,  jointly  and  severally, 
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their  and  each  of  their  BuccesBors,  heirs,  executors,  and  adminis- 
trators, 

19.  Thus  covenanted  and  agreed  by  the  said  parties  this  tenth  daj 
of  June,  in  the  year  of  our  Lord  one  thousand  eight  hundred  and 
fifty-eight,  (1858,)  as  witness  their  hands  and  seals. 

DEXTER  BELKNAP,     [seal.] 
M.  C.  MEIGS.  [SBAL.] 

Captain  (^  Engineers j 
Chief  Engineer  Washington  Aqueduct. 
[Done  in  quadruplicate.] 
Witness  for  Dexter  Belknap : 
A.  A.  McGaffby. 
Z.  W.  Denham  as  to  signature  of  Captain  Meigs. 


WASHINGTON  AQUEDUCT. 


Specifications  for  Rip  Rap  Dam,  across  the  Potomac  river ^  above  the 

Great  Falls. 

1.  The  dam  will  be  an  embankment  of  rubble  stone,  with  a  top 
width  of  20  feet,  a  slope  on  the  upper  side  of  one  to  one,  and  on  the 
lower  side  of  five  to  one. 

2.  It  will  be  made  with  large  stones,  the  spaces  filled  with  smaller 
ones,  so  as  to  form  a  compact  mass.  8^  feet  from  the  upper  slope, 
and  laid  parallel  to  it,  there  will  be  three  feet  in  thickness  of  spalls 
and  gravelling.  Care  will  be  taken  to  place  on  the  outer  surface  of 
the  bank  stone  sufficiently  large  to  resist  the  action  of  high  freshets. 

3.  All  trees,  stumps,  and  logs  will  be  removed  from  the  space  to 
be  occupied  by  the  dam ;  and  where  the  engineer  may  direct  the  con- 
tractor will  make  any  excavation  necessary  to  build  the  dam  on  the 
solid  rock. 

4.  The  eastern  end  of  the  dam  will  be  connected  by  a  cut  stone 
dam  with  the  head  wall  of  the  feeder.  The  western  end  terminates 
against  a  ledge  of  rock. 

5.  For  thirty  feet  above  the  upper  edge  of  the  dam^  all  materials 
will  be  removed  for  a  depth  of  four  feet  below  the  level  of  water  in 
the  pool,  to  form  a  boat  channel,  that  can  be  used  in  replacing  any  of 
the  stones  carried  away  by  high  freshets. 

6.  The  rock  excavated  in  the  channel,  if  sufficiently  hard  and 
durable,  will  be  placed  in  the  dam  by  the  contractor,  and  will  be  esti- 
mated to  him  as  rock  excavation  only. 

7.  No  logs,  stumps,  or  drift  wood  will  be  allowed  to  be  built  into 
the  dam. 

8.  All  trees  and  brush  will  be  cut*  from  the  land  flooded  by  the 
backwater  of  the  dam,  and  the  contractor  may  be  required  to  build 
the  brush  into  the  back  of  the  dam,  putting  it  within  two  or  three 
feet  of  the  outer  surface  of  the  slope. 

9.  The  railroad  tracks,  oars,   and   derricks,  together  with  the 
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materials  for  tracts,  &c.,  procured  by  the  United  States  for  this  work, 
and  not  required  elsewhere,  will  be  placed  at  the  service  of  the  con- 
tractor, for  his  use  in  constructing  the  dam  under  these  specifications. 

10.  No  ardent  spirits  shall  be  used  or  allowed  on  any  part  of  the 
work,  and  no  disorderly  person  or  persons,  objected  to  by  any  of  the 
division  engineers,  retained  in  the  employment  of  the  contractors. 
Permitting  men  to  board  or  resort  where  ardent  spirits  are  used  or 
sold,  though  the  premises  should  not  be  under  the  control  of  the  con- 
tractor, will  be  considered  a  violation  of  these  rules ;  any  violation  of 
them  will  be  considered  suflBLcient  ground  for  the  engineer  to  declare 
the  contract  void. 

11.  The  contractor  will  be  required  to  give  his  personal  and  constant 
attention  to  the  work  during  its  progress. 

12.  The  work  shall  be  subject  to  the  inspection  of  the  engineer  in 
charge,  his  assistants^  or  such  persons  as  he  may  appoint ;  and  every 
facility  afforded  by  contractors  for  such  inspection. 

13.  Any  work  not  satisfactory  to  the  engineer  will  be  taken  down 
by  the  contractors  and  rebuilt  at  their  expense. 

14.  Extra  work.  No  allowance  for  extra  work,  beyond  that  spe- 
cified, shall  be  made,  except  such  as  shall  have  been  done  by  the 
special  written  order  of  the  engineers.  All  claims  for  extra  work  must 
be  presented  to  the  engineer  at  the  end  of  the  month  in  which  such 
extra  work  shall  have  been  done,  to  be  settled  in  the  estimate  of  work 
done  within  that  month,  or  they  will  not  be  considered. 

15.  It  is  expressly  stipulated  that,  although  the  United  States  agree 
to  furnish  certain  materials,  yet,  that  if,  from  any  cause,  there  should 
be  delay  or  failure  on  the  part  of  said  United  States,  there  shall  not 
be  any  claim  for  damages  on  the  part  of  said  contractors  against  the 
United  States. 

16.  The  contractor  shall  clear  away  from  the  whole  breadth  of  the 
aqueduct  any  coarse  material  that  he  may  have  brought  upon  it  during 
the  construction  of  his  work. 

Proposal. 

N.  B. — No  bid  will  be  considered  that  does  not  specify  a  price  for 
each  item. 

17-  The  subscriber  offers  to  contract  to  do  all  the  work  required  to 
construct  the  Potomac  dam,  at  the  prices  mentioned  in  the  following 
table,  and  to  complete  the  work  according  to  the  preceding  specifica- 
tions, and  upon  the  terms  and  conditions  stipulated  in  the  contract, 
which  he  may  hereafter  subscribe,  in  the  form,  a  copy  of  which  has 
been  shown  to  and  read  by  him : 
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1 

2 

3 

4 

5 

6 

Clearing. 

Rubble  stone. 

Broken  stone 

Gravelling. 

Excavation. 

Excavation. 

Per  acre. 

Per  cubic  yard. 

Per  cubic  yd. 

Per  cubic  yd. 

Per  cubic  yd. 

Per  cubic  yd. 

Clearing  trees,  brush,  and  logs  from 
the  space  flooded  by  the  backwater 
of  the  dam,  and  occupied   by  the 
dam. 

eluding  cost  of  placing  and  pack- 
ing in  conformity  with  the  specifi- 
cations. 

O 

c    . 

s  i 

u 

Gravelling,  including  cost  of  deposit- 
ing in  dam  in  accordance  with  speci- 
fications. 

11 

C    O 

H 

i' 

s 

a 

1 

11 
I 

s 

$50  00 

$1  30 

$1  00 

$0  60 

$1  00 

$0  15 

Signed  by  me,  this  tenth  day  of  May,  1858. 

DEXTER  BELKNAP. 

To  Captain  M.  C.  Meigs,  U.  S.  Engineers  : 

We,  the  undersigned,  residents  of in  the  State  of ,  hereby, 

jointly  and  severally,  covenant  with  the  United  States,  and  guaranty, 

in  case  the  foregoing  bid  of be  accepted,  that  he  or  they  will, 

within  ten  days  after  the  acceptance  of  the  said  bid,  execute  a  contract 
for  the  same,  with  good  and  sufficient  sureties,  to  perform  the  work 
in  conformity  to  the  terms  of  the  advertisement  and  specifications 

under  which  it  was  made.     And  in  case  the  said shall  fail  to 

enter  into  contract  as  aforesaid,  we  guaranty  to  make  good  the  dif- 
ference between  the  ofier  by  the  said and  the  next  lowest  bidders. 

I  hereby  certify  that,  to  the  best  of  my  knowledge  and  belief,  the 
above  named  guarantors  are  good  and  sufficient. 

N.  B. — The  within  specified  works  shall  be  completed  by  me  within 
one  season  from  date  of  contract,  provided  the  necessary  funds  be 
forthcoming;  also,  if  my  bid  be  accepted,  I  am  prepared  to  commence 
on  the  work  immediately, 

DEXTER  BELKNAP. 

My  address  is,  ''Bufialo,  N.  Y." 

Know  all  men  by  these  presents.  That  we,  Henry  B.  Miller  and  Jacob 
L.  Barnes,  of  Buffalo,  State  of  New  York,  are  held  and  firmly  bound  unto 
the  United  States  of  America  in  the  full  and  just  sum  of  twenty  thou- 
sand dollars,  lawful  money  of  the  United  States,  to  be  paid  to  the  said 
United  States,  or  to  its  proper  agent  or  attorney  duly  authorized  to 
receive  the  same ;  to  which  payment  well  and  truly  to  be  made  and 
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done,  we  bind  ourselves  and  every  of  us,  our  and  every  of  our  heirs, 
executors,  and  administrators,  in  the  whole  and  for  the  whole,  jointly 
and  severally,  firmly  by  these  presents.  Sealed  with  our  seals,  and 
dated  this  tenth  day  of  June,  anno  Domini  one  thousand  eight  hun- 
dred and  fifty-eight.  The  condition  of  the  above  obligation  is  such 
that  if  Dexter  Belknap,  his  heirs,  executors,  or  administrators,  do  and 
shall  well  and  truly  execute  a  contract  which  he,  the  said  Dexter 
Belknap,  has  entered  into  with  Captain  Montgomery  C.  Meigs,  of  the 
United  States  Corps  of  Engineers,  for  and  in  behalf  of  the  United 
States,  by  which  he  has  contracted  to  excavate^  construct,  and  build 
at  his  own  proper  cost,  Rip  Rap  dam  across  Potomac  river,  above 
Great  Falls,  of  the  Washington  aqueduct,  according  to  the  specifica- 
tions and  such  directions  as  may  from  time  to  time  be  given  to  said 
Dexter  Belknap,  by  said  Captain  M.  C.  Meigs,  or  his  assistant  engi- 
neers, the  said  contract  being  hereunto  annexed,  then  the  foregoing 
obligation  to  be  void  and  of  no  effect ;  otherwise  to  remain  in  full 
force  and  virtue  in  law. 


HENRY  B.  MILLER. 
JACOB  L.  BARNES. 

Signed,  sealed,  and  delivered  in  presence  of — 
A.  A.  McGaffey. 


SEAL 
SEAL 


:] 


United  States  Commissioners*  Office, 

June  10,  1858. 
I  certify  that  I  am  acquainted  with  Henry  B.  Miller  and  Jacob 
L.  Barnes,  of  Buffalo,  New  York,  the  sureties  named  in  the  above 
bond,  and  that  they  are  severally  freeholders  and  residents  as  afore- 
said, and  in  my  opinion  sufficient  sureties  for  the  purposes  mentioned 
in  the  within  bond. 

AURELIAN  CONKLING, 

Commissioner  of  the  United  States, 


United  States  of  America,      , 

-       -  -  -  -  ^  S8, 


Northern  District  of  New   York,  ) 

On  the  tenth  day  of  June,  anno  Domini  1858,  severally  appeared 

before  me  Henry  B.   Miller  and  Jacob  L.  Barnes,  and  respectively 

made  oath,  each  for  himself,  that  he  is  worth  the  sum  of  ten  thousand 

dollars,  over  and  above  all  his  just  debts  and  liabilities. 

r  1  Witness  my  hand  and  the  teal  of  the  said  district,  the  tenth 

LbEAL.  J         ^j.  j^^^^  jggg^  ^^  ^^^  ^.^^  ^j.  Buffalo. 

AURELIAN  CONKLING, 
Clerk  of  the  District  and  Commissioner  of  the  United  States. 


WASHINGTON  AQUEDUCT. 


Agreement  between  Samuel  Farwell,  C.  G.  Case,  and  T.  D.  Esta- 
brook,  under  the  style  and  title  of  Farwell,  Case  &  Estabrook,  of  the 
State  of  New  York,  of  the  first  part,  and  Captain  M.  C.  Meigs,  of  the 
Corps  of  United  States  Engineers,  of  the  second  part,  acting  under  the 
authority  of  and  for  and  in  behalf  of  the  United  States  of  America,  as 
engineer  in  charge  of  the  Washington  aqueduct,  witnesseth  : 

1.  That  the  party  of  the  first  part,  for  and  in  consideration  of  the 
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matters  hereinafter  referred  to  and  set  out,  covenants  and  agrees  with 
the  party  of  the  second  part  to  furnish  all  the  materials  which  may  be 
necessary  and  which  may  not  be  furnished  by  the  United  States,  and 
to  do  all  the  work  in  constructing  and  building  gate-house  at  Great 
Falls,  conduit  between  tunnels  1  and  2,  masonry  at  the  head  of 
feeder  at  Great  Falls,  gate-houses  and  other  masonry  for  the  distribu- 
ting reservoir,  or  so  much  as  may  be  necessary  to  complete  the  same, 
of  the  Washington  aqueduct,  in  conformity  to  the  specifications  and 
advertisement  annexed  hereto,  which  are  to  be  deemed  and  taken  as  a 
part  of  this  contract,  and  according  to  the  directions  and  plans  from 
time  to  time  to  be  given  by  the  engineer. 

2.  The  principal  assistant  engineer,  or  an  assistant  engineer,  by  his 
direction,  shall,  as  soon  as  practicable  after  the  end  of  each  month, 
make  out  an  estimate  of  the  quantity  and  value  of  each  species  of  work 
done  pursuant  to  this  contract,  at  the  prices  contained  in  the  annexed 
proposal.  He  shall  also  include  the  value  of  any  extra  work  done  in 
consequence  of  any  alteration  of  the  plan  of  the  work  which  may  have 
been  adopted  by  the  said  engineer  in  charge,  when  such  alteration 
shall  have  caused  an  increased  expense  to  the  contractor  ;  and  when 
any  such  alteration  shall  have  caused  a  saving  of  expense  to  the  con- 
tractor, the  engineer  shall  make  a  reasonable  deduction  therefor  from 
the  estimate  so  made  ;  and  if  the  said  engineer  in  charge  of  the  aque- 
duct shall  approve  said  estimate,  it  is  mutually  agreed  between  the 
contracting  parties  that  it  shall  be  binding,  and  shall  be  paid  by  said 
engineer. 

3.  Within  ten  days  after  the  return  of  any  monthly  estimate  to  the 
engineer  in  charj^e  nine-tenths  of  the  sum  appearing  to  be  due,  for 
work  performed  since  the  preceding  estimate,  shall  be  paid  to  the  con- 
tractor. 

4.  Payments  will  be  made  to  the  contractor  in  drafts  upon  the 
treasury  of  the  United  States  for  coin.  No  estimate  after  the  first 
shall  be  paid  unless  the  engineer  is  satisfied  that  the  hands  employed 
upon  the  work  have  been  paid  for  the  work  of  the  month  preceding, 
as  provided  in  the  advertisement  under  which  this  contract  is  made,  a 
copy  of  wliich  is  hereto  annexed. 

5.  Within  thirty  days  after  the  work  shall  have  been  completed 
and  accepted  by  the  engineer  a  final  estimate  therefor  shall  be  made 
and  approved  in  the  manner  provided  for  making  and  approving 
monthly  estimates,  and  shall  in  like  manner  be  paid  by  said  engineer 
in  charge,  together  with  the  retained  per  centage. 

6.  The  work  shall  always  be  open  to  examination  during  its  pro- 
gress by  the  engineers  or  other  persons  they  may  depute  for  that  pur- 
pose, and  the  contractor  shall,  at  all  times,  at  his  own  expense,  keep 
open  a  pathway  alongside  of  it,  so  that  the  above  mentioned  persons 
may  readily  pass  by  the  same  to  the  work  above  or  below  it. 

7.  At  the  expiration  of  every  two  weeks'  work  a  report  shall  be 
made  by  the  contractor  to  the  assistant  engineer  having  charge  of 
this  work  of  the  average  force  of  men,  carts,  &c.  employed  upon  it  for 
the  preceding  two  weeks,  according  to  such  forms  as  shall  be  supplied 
by  the  engineer. 
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8.  It  18  mutually  agreed  between  the  parties  to  this  contract  that 
the  work  aforesaid  shall  be  commenced  within  three  days  after  the 
notification  of  the  approval  of  this  contract ;  that  it  shall  be  steadily 
prosecuted,  without  intermission,  with  such  force  as  shall,  in  the 
opinion  of  the  engineer,  secure  its  final  completion  within  twelve 
months  thereafter,  unless  prevented  or  delayed  by  written  orders  from 
the  engineer  in  charge,  at  the  end  of  which  time  it  shall  be  fully 
completed  and  delivered  up ;  and  it  is  further  agreed  that  in  the 
event  that  the  said  work  shall  not  be  commenced,  prosecuted,  and 
completed,  or  if  the  contractor,  on  being  required  thereto  by  the 
written  order  of  the  engineer  in  charge,  the  principal  assistant  engi- 
neer, or  his  assistant  engineer,  shall  fail  or  refuse  to  increase  the  force 
employed  on  the  work  to  such  extent  as  in  the  opinion  of  the  engineer 
shall  be  necessary  to  insure  its  completion  in  the  stipulated  time,  or 
in  case  the  contractor  shall  disobey  any  of  the  written  orders  of  either 
of  said  engineers,  or  shall  violate  any  of  the  conditions  of  this  agree- 
ment, then,  on  a  certificate  of  the  fact  by  the  principal  assistant  engi- 
neer, made  to  the  engineer  in  charge,  the  said  engineer  may  declare 
this  contract  forfeited,  and  thereupon  the  same  shall  then  become  null 
and  void,  and  the  United  States  shall  thereupon  be  exonerated  from 
every  obligation  thence  arising,  and  the  reserved  per  centage  on  the 
contract  price,  as  well  as  all  materials  furnished  and  work  performed, 
and  upon  which  no  estimate  or  payment  may  have  been  made,  shall 
be  forfeited  to  and  become  the  right  and  property  of  the  United  States, 
and  the  said  engineer  in  charge  may  thereafter  agree  with  any  other 
person  for  the  execution  of  the  unfinished  work,  or  may  complete  the 
same  by  day's  work  ;  and  the  said  party  of  the  first  part  shall  have 
no  appeal  from  the  opinion  and  decision  aforesaid^  and  he  hereby 
releases  all  right  to  except  to  or  question  the  same,  in  any  place  or 
under  any  circumstances  whatever ;  but  the  party  of  the  first  part 
shall  still  remain  liable  to  the  party  of  the  second  part  for  the 
damages  occasioned  to  him  by  the  said  failure,  refusal,  or  gdisobe- 
dience ;  and  it  is  further  agreed  between  the  parties  that  in  order  to 
secure  the  punctual  performance  of  the  covenants  above  made  by  the 
party  of  the  first  part,  and  to  indemnify  and  protect  the  party  of  the 
second  part  from  loss,  in  case  of  default  and  forfeiture  of  this  con- 
tract, the  said  party  of  the  second  part  shall  be  authorized  to  retain 
in  his  hands,  until  the  completion  of  the  contract,  ten  per  cent,  on  the 
amount  of  mooeys  at  any  time  due  to  the  said  party  of  the  first  part. 

9.  The  contractor  lor  this  work  shall  not  knowingly  employ  any 
man,  either  as  overseer,  laborer,  or  in  any  situation,  who  shall  have 
been  dismissed,  by  the  order  of  the  engineer,  from  any  other  part  of 
the  work  for  bad  workmanship,  iotemperance,  or  disorderly  conduct. 
Nor  shall  he  continue  to  employ  any  man  who  shall  be  declared  by 
the  engineer  to  be  either  disorderly,  habitually  intemperate,  or  a  bad 
workman. 

10.  The  contractor  shall  give  his  personal  attention  to  the  execution 
of  the  work  hereby  contracted  for. 

11.  All  buildings  or  fences  adjacent  to  the  work  shall  be  preserved, 
in  such  manner  as  the  engineer  may  direct,  by  the  contractor,  who 
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shall  protect  them  from  injury  by  his  hands,  and,  as  far  as  practicable ' 
by  any  other  persons. 

12.  The  engineer  shall  have  the  power  to  prescribe  the  manner  of 
preparing  for,  beginning,  and  condacting  every  species  of  work  to  be 
done  under  this  agreement  with  reference  to  its  purpose  and  the  dura- 
bility of  the  work,  and  his  instructions  shall  be  promptly  obeyed  ;  and 
if  he  shall  disapprove  of  the  quality  of  any  work,  it  shall  be  the  duty 
of  the  contractor  to  take  down  at  his  own  expense  and  rebuild  so  much 
thereof  as  shall  be  disapproved  of;  and  if  the  contractor  shall  neglect 
or  refuse  to  take  down  and  rebuild  work  so  disapproved  of,  the  engi- 
neer shall  cause  the  same  to  be  done  at  his  cost. 

13.  It  is  understood  and  agreed  that  all  orders  given  by  an  engineer, 
which  shall  cause  an  increase  or  diminution  in  the  quantity  or  value 
of  the  work  to  be  performed,  shall  be  given  in  writing,  and  that  when 
any  claim  shall  be  made  by  the  contractor  for  extra  compensation  for 
work  performed  under  such  orders,  the  orders  shall  be  produced  ;  and 
that  all  claims  for  extra  work  shall  be  made  on  or  before  the  close  of 
the  month  in  which  it  is  claimed  to  have  been  done,  or  it  shall  not  be 
paid  for  at  all. 

14.  It  is  further  agreed  that  in  case  of  the  death,  resignation,  re- 
moval, or  absence  of  any  engineer,  the  United  States,  by  its  proper 
oflBcers,  may  depute  any  other  engineer  to  act  in  his  place. 

15.  The  United  States  reserves  the  right  to  suspend  the  work  under 
this  contract  at  any  time  ;  and  when  the  work  has  been  faithfully  per- 
formed by  the  contractor  he  will  be  paid  in  full  for  all  work  done  up 
to  the  time  of  such  suspension. 

16.  And  it  is  further  stipulated  and  agreed  that  no  member  of  Con- 
gress shall  be  admitted  to  any  share  or  part  in  this  contract  or  agree- 
ment, or  to  any  benefits  to  arise  therefrom ;  and  this  contract  shall  be 
in  all  its  parts  subject  to  the  terms  and  conditions  of  an  act  of  Congress, 
passed  on  the  twenty-first  day  of  April,  in  the  year  of  our  Lord  one 
thousand  eight  hundred  and  eight,  entitled  *'  An  act  concerning  pub- 
lic contracts." 

17.  And  this  contract  is  also  expressly  understood  to  be  subject  to 
the  terms  and  conditions  of  the  joint  resolution  of  Congress,  approved 
April  14,  1852,  containing  a  proviso  in  the  following  terms,  to  wit: 
^^  Provided,  Nothing  herein  contained  shall  be  so  construed  as  to 
authorize  any  officer  of  the  United  States  to  bind  the  United  States  by 
contract  beyond  the  amount  appropriated  by  Congress,  or  to  sanction 
any  such  contract  heretofore  made:''  Provided,  also,  That  it  is 
expressly  understood  and  agreed  that  this  contract,  nor  any  part 
thereof,  shall  not  be  sub-let  nor  assigned  ;  but  that  it  shall  be  well 
and  truly  carried  out  and  fulfilled  in  good  faith  by  the  above  recited 
party  of  the  first  part,  and  that  all  payments  on  account  thereof  shall 
oe  made  to  the  aforesaid  party  of  the  first  part,  his  heirs,  executors, 
or  administrators. 

18.  And  for  the  true  and  faithful  performance  of  all  and  singular 
the  covenants,  articles,  and  agreements  hereinbefore  particularly  set 
forth,  the  subscribers  hereunto  bind  themselves,  jointly  and  severally, 
their  and  each  of  their  successors,  heirs,  executors,  and  adminis- 
trators. 


L. 

S." 

L. 

s/ 

L. 

s/ 

L. 

s.' 
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19.  Thus  covenanted  and  agreed  by  the  said  parties  this  tenth  day 
of  June,  in  the  year  of  our  Lord  one  thousand  eight  hundred  and 
fifty-eight,  (1858,)  as  witness  their  hands  and  seals. 

SAMUEL  FAKWELL. 
C.  G.  CASE, 
T.  D.  ESTABROOK. 
M.  C.  MEIGS, 
Capt,  Engrs.j  Chief  Engr.  Wash.  Aqueduct. 
[Done  in  quadruplicate.] 
WiTNB  SEs: 
As  to  signature  of  Samuel  Farwell  and  C.  G.  Case — 

Z.  W.  Denham. 
As  to  T.  D.  Estabrook— 

H.  C.  Potter. 
As  to  signature  of  Capt.  Meigs — 
Wm.  G.  Moore. 


WASHINGTON  AQUEDUCT. 

Spedjiccdiona  for  the  completion  of  gate-house  at  Great  FaUa. 

GENERAL  DESCRIPTION. 

1.  Gate-house  at  Great  Falls  will  be  built  of  the  Seneca  grey  sand- 
stone, with  an  interior  lining  of  brick,  and  covered  with  a  slate 
roofing. 

2.  It  is  fully  explained  by  the  drawings. 

3.  This  work  is  commenced  ;  the  pit  is  excavated  ;  the  timber  floor 
is  laid  ;  the  gates  and  greater  part  of  the  iron  work  are  in  place  ;  part 
of  the  masonry  is  constructed ;  derricks  have  been  erected,  and  the 
work  is  now  in  progress. 

4.  The  derricks  and  machinery  in  use  will  be  placed  at  the  disposal 
of  the  contractor  for  the  construction  of  this  work,  to  be  returned  by 
him  in  like  good  order  and  condition  as  when  received,  ordinary  wear 
and  tear  excepted.  For  any  loss  or  damage  he  will  be  held  respon- 
sible, and  will  be  charged  in  the  final  settlement  of  his  contract. 

5.  For  any  materials  procured  for  the  work,  but  not  yet  used  in  it, 
the  contractor  will  be  charged  at  cost. 

6.  Foundation  Walla,  Foundation  walls  will  be  of  rock-face  ashlar, 
with  the  beds  and  joints  roughly  hammer-dressed,  except  the  stones 
at  the  stop  plank  grooves,  which  will  be  cut.  The  portion  of  the 
foundation  walls  into  which  the  castings  for  the  gates  are  built  will 
be  of  brick,  to  facilitate  its  connexion  with  the  iron  work. 

7.  All  the  masonry  will  be  laid  in  hydraulic  cement  mortar,  and 
grouted. 

8.  The  foundation  walls  will  rest  upon  the  rock,  trimmed  so  as  to 
furnish  a  horizontal  bearing  for  the  bottom  courses,  and  will  be  well 
bonded  to  the  rock,  and  when  it  is  necessary,  in  the  opinion  of  the 
engineer,  secured  with  iron  clamps. 
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9.  The  stone  for  masonry  of  foundations  will  be  sound  and  durabley 
laid  in  courses  not  less  than  nine  inches  thick,  nor  less  than  eighteen 
inches  bed.  There  will  be  at  least  one  header  in  every  eight  feet,  and 
no  stone  will  be  considered  a  header  that  does  not  go  entirely  through 
the  wall,  or  to  the  rock  against  which  it  is  built. 

10.  The  backing  of  walls  should  be  of  sound,  well  shaped  rubble 
stone,  well  bonded  with  the  front  stones. 

11.  The  bricks  in  foundation  walls  will  be  laid  in  full  beds  of  mortar, 
and  well  bonded  with  the  stone  work.  For  the  manner  of  construction 
of  the  masonry  reference  is  made  to  the  general  specifications  herewith, 
and  the  work  already  done  upon  the  gate-houses  of  the  aqueduct. 

12.  Bulkheads, — There  will  be  two  bulkheads  built  with  an  ex- 
terior facing  of  brick,  the  interior  space  being  filled  with  rubble 
masonry,  made  of  small  stone,  the  whole  to  be  laid  in  cement  mortar 
and  grouted. 

13.  W  here  the  bulkheads  are  built  against  the  foundation  walls 
the  brick  work  will  be  well  bonded  with  the  stone  work,  and  neatly 
finished  where  it  connects  with  the  iron  work  of  the  gates. 

14.  Platform. — A  platform  of  seasoned  white  oak  timber,  the 
whole  width  of  the  gate-house,  and  built  into  the  foundation  walls, 
will  extend  from  the  entrance  of  feed«r  to  the  last  set  of  gates. 

15.  These  timbers  will  be  bedded  on  the  rock  or  underpinned  with 
rubble  masonry ;  they  will  be  12"  X  12",  except  the  one  at  the  stop 
plank  grooves,  which  will  be  12"  X  15",  and  the  two  immediately 
under  the  gates,  which  will  be  12"  X  18". 

16.  Gates, — The  gates  and  their  frames  are  of  cast-iron  ;  they  are 
twenty  in  number,  ten  at  each  bulkhead,  and  are  raised  and  lowered 
by  lifting  screws,  worked  with  an  endless  screw.  The  guides  along 
which  the  gates  slide  are  bolted  at  top  to  a  cast-iron  girder,  built  into 
the  bulkheads  and  extending  entirely  across  the  gate-house  ;  and  at 
bottom  are  let  into  the  timber  platform,  and  their  ends  securely 
bolted.  Each  lifting  screw  has  two  cast-iron  guides,  built  into  the 
bulkhead. 

17.  The  endless  screw  gearing  is  framed  and  bolted  to  timbers  of 
white  oak,  extending  across  the  gate-house,  and  resting  upon  the 
foundation  walls.     These  timbers  are  anchored  to  the  masonry  below. 

18.  The  iron  work  of  the  gates  and  appurtenances  is  furnished  by 
the  United  States  ;  but  the  setting  and  framing  will  be  done  by  the 
contractor,  and  he  will  also  furnish  the  necessary  timber. 

19.  Stop  plank, — Stop  plank  will  be  of  best  white  oak  timber, 
sound  and  free  from  all  knots,  shakes,  sap,  rot,  or  other  defects. 

20.  Superstructure. — The  superstructure  of  the  gate-house  is  fully 
explained  in  plans,  to  which  reference  is  made,  and  which  will  be 
strictly  followed. 

21.  The  walls  will  be  of  gray  Seneca  sandstone,  fine  cut,  and 
sanded  on  the  exterior  in  the  best  style.  The  mouldings  and  archi- 
tectural enrichments  to  be  neatly  and  accurately  cut,  and  worked  to 
the  profiles  of  the  drawings,  and  rubbed  and  sanded  to  a  fine  surface. 

22.  The  arches  and  dome  will  be  of  brick,  covered  with  slates,  one- 
quarter  inch  thick,  with  edges  trimmed  to  form  as  represented,  the 
whole  laid  in  cement  mortar. 
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23.  The  door  or  gate  of  entrance  to  be  of  cast-iron,  cast  in  an  orna- 
mental pattern,  to  conform  to  drawings  to  be  furnished  the  con- 
tractor. 

24.  Good  and  sufficient  hinges  and  locks,  as  may  be  directed  by 
the  engineer,  to  be  fittid  and  secured  upon  the  door, 

25.  Earth  work. — Tl)e  earth  is  to  be  graded  or  embanked  aroun(J 
the  gate-house  accordin  '  to  the  plans. 

26.  Fuddle. — The  earth  in  contact  with  the  outer  walls  shall  be 
properly  puddled  for  a  thickness  of  at  least  four  feet,  extending  from 
the  bottom  of  the  excavation  to  within  one  foot  of  the  top  of  the  sub- 
structure or  base  of  the  building. 

PROPOSAL. 
[N.  B.  No  bid  wiU  be  considered  unless  all  the  blanks  for  prices  are  fillel.] 

27.  I  offer  to  furnish  all  the  materials  not  furnished  by  the  United 
States,  to  cut  and  rub  the  stone,  to  lay  the  masonry,  transport  the 
materials  to  the  site,  set  and  secure  properly  all  the  iron  work,  gates, 
beams,  clamps,  doors,  and  other  things  necessary  to  complete  the 
gate-house  described  in  the  preceding  specifications,  to  make  the  puddle 
and  embankments,  and  to  clear  away  all  rubbish  or  waste  ot  coarse 
material  that  may  have  accumulated  about  the  site,  for  the  following 
prices,  to  wit : 

28.  For  furnishing  Seneca  grey  sandstone  for  face  work,  per 

cubic  foot $0  24 

29.  For  furnishing  rubble  stone  for  backing,  per  cubic  yard. . ,         1  75 

30.  For  rough  cutting  stone  for  foundations  and  substructure, 

per  superficial  foot  of  surface  cut 15 

31.  For  fine  cutting  and  rubbing,  per  superficial  foot  of 

exterior  face  of  walls,  cut  fine  and  rubbed 65 

32.  For  cutting  and  rubbing  base  moulding,  per  lineal  foot..  75 

33.  For  cutting  and  rubbing  entablature,  consisting  of  archi- 

trave, frieze,  and  cornice,  per  lineal  foot 1  00 

34.  For  lantern  on  top  of  dome,  complete 100  00 

35.  For  cutting  door  mouldings,  per  lineal  foot,  fine  cut  and 

sanded 1  00 

36.  For  slating,  per  square  of  100  square  feet 15  00 

37.  For  cast-iron  and  glass  vault  light  in  lantern,  per  square 

foot 1  00 

38.  For  concrete,  including  furnishing  stone,  per  cubic  yard..  3  50 

39.  For  laying  stone  masonry,  per  cubic  yard 2  50 

40.  For  laying  bricks,  per  cubic  yard 2  25 

41.  For  cast  iron  doors,  with  hinges  and   locks  complete, 

according  to  the  drawing  to  be  furnished,  per  pound...  11 

42.  For  timber  in  stop  plank,  per  1,000  feet,  board  measure..  50  00 

43.  For  embankment,  per  cubic  yard 30 

44.  Puddling,  per  cubic  yard,  additional 15 

45.  The  above  prices  include  all  materials  not  specified  as  furnished 
by  the  United  Stat^s^  ail  hauling,  carts,  machinery,  tools,  scaffoldiag, 


1.  u.  riOXADtw^un.- 

To  Captain  M,  (7.  Meiga,  U,  8,  Engineers: 

We,  the  undersigned,  residents  of ,  in  the  State  of  , 

hereby  jointly  and  severally  covenant  with  the  United  States,  and 

guaranty,  in   case  the   foregoing   bid  of  be  accepted,  that 

he  or  they  will,  within  ten  days  after  the  acceptance  of  the  said  bid, 
execute  a  contract  for  the  same,  with  good  and  suflScient  sureties,  to 
perform  the  work  in  conformity  to  the  terms  of  the  advertisement  and 

specifications  under  which  it  was  made.     And  in  case  the  said 

shall  fail  to  enter  into  contract  as  aforesaid,  we  guaranty  to  make 

good  the  difierence  between  the  offer  by  the  said and  the  next 

lowest  bidders. 

I  hereby  certify  that,  to  the  best  of  my  knowledge  and  belief,  the 
above  named  guarantors  are  good  and  sufficient. 


WASHINGTON  AQUEDUCT. 
Specifications  for  conduit. 


1.  The  conduit  will  be  circular  and  generally  of  nine  feet  interior 
diameter  ;  it  will,  when  of  brick,  generally  be  built  of  three  separate 
four  and  a  half  inch  rings  of  hard  brick.  Where  it  passes  through 
ground  rising  as  high  as  the  intrados  of  the  arch,  the  inner  ring  will 
sometimes  be  omitted,  and  the  brick  work  reduced  to  nine  inches. 

2.  In  rock  cuts,  and  other  deep  cuts,  where  suitable  stone  is  at 
hand,  concrete  or  rubble  stone  masonry  will  be  substituted  for  brick, 
in  whole  or  in  part,  particularly  in  the  lower  or  reversed  arch. 

3.  When  the  stone  available  is  of  such  quality  that  it  may  be  fit  to 
use  in  the  exterior  rings  or  back  of  the  arches,  but  not  hard  enough 
to  make  the  inner  face  in  contact  with  the  water,  this  inner  face  will 
be  lined  with  a  four  and  a  half  inch  ring  of  brick. 

4.  Proposals  will  be  received  for  each  kind  of  work,  and,  where 
stone  is  used,  for  furnishing  it,  both  in  shape  and  size,  for  masonry 
and  for  concrete. 

5.  The  centre  of  the  conduit  at  any  point  is  the  grade  of  the 
aqueduct  at  that  place.  The  excavations  and  embankments  will  be 
made  to  the  level  of  grade  at  each  place  of  operations  before  the  con- 
tractor for  the  conduit  will  be  allowed  to  commence  his  work  there. 
The  excavation  for  the  lower  semicircle  or  reversed  arch,  however, 
will  generally  be  made  by  the  contractor  for  the  conduit,  and  it  will 
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be  trimmed  out  but  little  in  advance  of  the  laying  of  the  masonry. 
After  a  length  of  one  hundred  feet  of  masonry  is  finished,  the  excava- 
tion for  the  next  one  liundred  feet,  if  of  suitable  material,  will  be 
placed  upon  the  work  just  laid  as  back  filling,  and  will  be  well 
rammed  to  sustain  the  haunches  of  the  arch. 

6.  This  excavation,  when  in  earth,  will  be  carefully  made  to  the 
prescribed  form  of  the  extrados  of  the  reversed  arch  ;  it  will  be  evenly 
trimmed  to  receive  the  masonry  or  concrete,  without  waste  of  mortar. 
The  quantity  is  one  hundred  and  eighty-two  and  eight-tenths  cubic 
yards  to  a  chain  of  one  hundred  feet, 

7.  Where  embankments  are  made  in  ravines,  the  excavation  of 
adjacent  cuts  will  be  made  by  the  contractors  for  graduation,  who  may 
be  required  in  such  places  to  excavate,  in  part,  the  lower  semicircle. 
The  excavation  thus  made  will  be  about  four  feet  deep,  eight  feet  wide 
on  top,  and  six  feet  wide  on  bottom,  and  will  leave  for  the  contractor 
for  the  conduit  about  eighty  cubic  yards  to  the  chain,  or  eight-tenths 
of  a  cubic  yard  to  each  foot  lineal,  to  be  removed  as  trimming  ;  such 
trimming  will  be  paid  for  by  the  lineal  foot.  The  material  taken  out 
will  be  used  in  embankment,  and  will  be  paid  for  as  such,  unless  it  be 
rock,  when  it  will  be  paid  for  as  excavation.  The  price  for  trimming 
is  intended  to  cover  the  expense  of  preparing  the  trench  for  the 
conduit. 

8.  In  places  where  the  excavation  above  grade  shall  be  left  un- 
touched or  unfinished  by  the  contractor  for  graduation,  the  contractor 
for  conduit  may  be  required  to  take  it  for  the  back  filling  for  any 
finished  conduit,  and  will  be  paid  for  it  only  as  embankment ;  and 
any  solid  rock  requiring  blasting  or  quarrying,  in  such  cuts,  will  be 
paid  for  as  rock  excavation.  If  needed  for  masonry  or  concrete,  the 
contractor  may  use  it,  if  suitable,  without  charge  therefor,  and  he  will 
be  paid  for  his  masonry  or  concrete  as  though  he  had  furnished  the 
stone  from  without  the  work. 

9.  In  rock  cuttings  care  will  be  taken  to  cut  the  lower  femicircle 
as  nearly  as  possible  to  the  required  form,  and  any  irregularity  made 
in  blasting  and  quarrying  will  be  fil  ed  with  the  masonry  or  concrete, 
which  in  such  places  may  be  required  to  take  the  place,  in  who^e  or 
in  part,  of  the  brick  work  below  grade. 

10.  Brick  masonry  in  conduit. — The  bricks,  at  the  time  of  laying, 
will  be  thoroughly  wet.  Every  brick  must  be  laid  and  pressed  down 
into  a  lull  bed  of  mortar,  which  shall  cover  its  bed  and  joints  ;  and 
this  bedding  shall  be  done  at  one  operation  for  each  brick,  so  that  no 
mortar  need  be  worked  in  after  the  brick  is  placed.  The  inner  edge 
of  the  joint  of  each  course  will  be  the  least  possible  to  admit  of  mortar 
between  the  bricks.  The  joint  of  mortar  between  each  two  rings  will 
not  be  less  than  three-eighths  of  an  inch  in  thickness. 

11.  The  masonry  or  concrete  will  not  be  commenced  at  any  point 
until  the  trench,  trimmed  and  prepared,  has  been  inspected  and 
approved  by  the  engineers. 

12.  Stone  masonry  of  conduit. — This  will  be  made  of  small  rubble 
stone,  none  of  which  will  exceed  fourteen  inches  in  width  or  depth. 
Each  stone  will  be  laid  in  a  full  bed  of  mortar,  and  hammered  until 
the  mortar  is  pressed  out  at  the  front  and  the  joints  are  completely 
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filled.  The  work,  when  laid  together,  shall  be  water-tight ;  and  if, 
upon  trial,  it  should  prove  not  to  be  so,  it  will  be  taken  up  and  relaii 
by  the  contractor  at  his  own  expense.  Its  inner  surface  will  be  well 
plastered  with  a  coat  of  cement  mortar,  and  be  floated  smooth  and 
even. 

13.  Concrete. — The  stone  for  concrete  must  be  hard  and  sound.  It 
will  be  broken  to  pass  through  a  two-inch  rinff .  It  must  be  kept  free 
from  sticks  and  dirt,  and  when  mixed  and  laid  will  be  rammed  into  a 
compact  and  water-tight  mass. 

14.  One  barrel  of  cement,  with  two  and  a  half  barrels  of  sand  and 
thirty  cubic  feet  of  stone,  will  make  a  batch  of  concrete. 

15.  The  materials  must  be  all  measured — the  sand  and  cement  in 
barrels,  and  the  broken  stone  in  boxes  containing  ten  cubic  feet  each ; 
which  boxes  will  be  furnished  by  the  United  States. 

16.  The  mortar  having  been  spread  upon  a  bed  of  plank,  the  broken 
stone  will  be  spread  evenly  over  it,  and  the  whole  mass  turned  over 
twice,  and  thoroughly  mixed  with  a  hoe  or  shovel, 

17.  It  will  then  be  deposited  in  its  place,  and  carefully  packed  to 
form,  either  by  ramming  or  by  floating,  the  upper  or  exposeid  surface 
with  a  straight  edge. 

18.  The  concrete  and  masonry  of  the  reversed  arch  will  average  the 
required  thickness  in  each  place,  and  be  estimated  and  paid  for  as  of 
that  thickness ;  and  no  allowance  will  be  made  to  the  contractor  for 
filling  up  any  excess  of  size  in  the  excavation  of  the  trench. 

19.  Full  directions  with  drawings  of  the  mode  of  construction, 
whether  of  brick  alone  or  of  brick,  stone,  or  concrete,  in  whole  or  in 
part,  in  each  portion  of  the  work,  will  be  given  by  the  engineer  from 
time  to  time,  and  he  will  be  the  judge  as  to  which  mode  of  construction 
is  to  be  adopted  in  each  portion  of  the  work. 

20.  Before  the  centres  are  struck,  the  ground  between  the  arch  and 
the  bank  in  cuts  and  the  top  of  embankments  over  low  grounds,  will 
be  well  cleared  of  all  rubbish,  and  such  space  as  may  be  required  will 
be  filled  with  fine  water-tight  earth,  and  be  well  rammed  or  puddled 
to  support  the  haunches  of  the  arch. 

21.  Embankment  and  hach-fiUing. — After  clearing  off  the  space 
between  the  conduits  and  the  sides  of  cuts  and  the  top  of  the  embank- 
ments, the  banks  above  grade  will  be  carried  up.  These  will,  so  far 
as  practicable,  be  carted  in  and  spread  in  layers  of  three  inches  in 
depth. 

22.  When  earth  is  required  to  be  rammed,  it  will  be  done  (in  courses 
not  exceeding  three  inches  in  depth)  with  a  heavy  maul  of  iron  or  wood, 
and  will  be  packed  evenly  and  uniformly,  to  prevent  uneven  settlement. 
Where  puddling  is  required,  the  earth  will  be  spread  in  layers  not 
exceeding  six  inches  in  depth,  and  each  course  will  be  well  sprinkled 
with  water  and  tramped,  and  then  be  cut  through  with  a  spade  or 
shovel  into  the  ground  or  course  below,  water  being  added  as  the 
cutting  goes  on,  until  it  is  worked  into  a  stiff  and  cohesive  mass  before 
another  course  is  commenced.  The  quantity,  quality,  and  disposition 
of  rammed  and  puddled  earth  will  be  regulated  by  the  engineer.  It 
will  be  measured,  estimated,  and  paid  for  as  embankment  carried  into 
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bank,  to  which  the  price  aflBxed  in  the  following  proposal  for  ramming 
or  puddling,  as  the  case  may  be,  will  be  additional. 

23.  No  logs,  trees,  stumps,  brushwood,  roots,  leaves,  grass,  or  stones, 
shall  be  left  in  or  admitted  into  any  part  of  the  embankment;  and  no 
frozen  earth  or  clods  will  be  admitted,  except  by  special  permission  of 
the  engineer,  and  then  only  in  the  outer  edge  of  the  embankment. 

24.  The  banks,  when  finished,  will  be  made  smooth  on  the  top  and 
slopes ;  and  when  complete  the  soil  and  muck  which  may  bo  reserved 
for  this  purpose  will  be  thrown  upon  the  top  and  slopes,  and  be  trimmed 
to  conform  to  them. 

25.  All  work  done  under  these  specifications  will  be  in  all  respects 
in  strict  conformity  with  the  directions  of  the  engineers,  and  any  work 
which  they  may  require,  and  which  may  not  be  specified,  will  be 
valued  by  the  engineer  in  charge  ;  and  his  decision  shall  be  final 
and  without  appeal. 

26.  No  ardent  spirits  shall  be  used  or  allowed  on  any  part  of  the 
work,  and  no  disorderly  person  or  persons,  objected  to  by  the  engineer, 
shall  be  retained  in  the  employment  of  the  contractor.  Permitting 
men  to  board  where  ardent  spirits  are  used  or  sold,  though  the  prem- 
ises should  not  be  under  the  control  of  the  contractor,  will  be  consi- 
dered a  violation  of  this  rule  ;  any  violation  of  it  will  be  considered 
sufficient  ground  for  the  engineer  to  declare  the  contract  void. 

27.  Mortar. — The  mortar  for  masonry  will  be  made  of  two  and  a 
half  parts,  by  measure,  of  clean,  sharp,  well-screened  sand,  to  one 
part  of  cement.  It  will  be  mixed  on  a  bed  of  plank,  to  be  approved 
by  the  engineer.  The  mortar  bed  will  be  protected  by  a  canvas 
shelter  from  soaking  rains  or  drying  sun. 

28.  The  sand  and  cement,  after  being  measured,  will  be  mixed  dry, 
and  small  quantities  only,  taken  from  the  heap,  will  be  mixed  with 
water  as  required. 

29.  The  time  from  the  first  wetting  of  the  cement  to  the  using  of 
the  mortar  shall  not  exceed  half  an  hour. 

30.  Cement  will  be  furnished  by  the  United  States  at  their  cement- 
houses  on  the  bank  of  the  canal,  from  which  it  will  be  transported  by 
the  contractor  at  his  own  cost.  It  will  be  drawn  upon  the  written 
orders  of  the  engineer,  who  will  be  the  sole  judge  as  to  which  depot 
it  shall  be  drawn  from,  and  shall  express  the  same  in  said  orders. 
The  quantity  shall  not  in  any  case  exceed  six  hundred  pounds  to  each 
thousand  brick,  nor  three  hundred  pounds  to  each  cubic  yard  of  stone 
laid.  Either  in  masonry  or  concrete  any  excess  over  this  will  be 
charged  to  the  contractor,  at  the  rate  of  fifty  cents  per  hundred 
pounds.  Any  unnecessary  waste  of  cement  detected  by  the  engineer 
will  also  be  charged  against  the  contractor  at  the  same  rate,  whether 
the  prescribed  quantity  be  used  in  the  work  or  not;  and  of  the  proper 
care  exercised  by  the  contractor  the  engineer  will  be  the  judge.  The 
contractor  will  be  required  to  provide  sheds  for  keeping  the  cement  at 
the  work  dry  and  secure  from  the  weather,  and  he  will  also  return 
the  bags  or  barrels,  if  required,  to  the  United  States. 

31.  Sand  will  be  furnished  by  the  United  States  on  the  bank  of  the 
canal.  It  will  be  hauled  by  the  contractor  at  his  own  cost,  and  deposited 
upon  beds  to  be  by  him  prepared  for  it,  to  be  approved  by  the  engineer. 
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It  must  be  transported,  deposited,  and  used  without  waste,  and  any 
waste  will  be  charged  to  the  contractor. 

32.  He  will  be  required  to  haul  sand  in  advance  of  his  work,  if 
necessary  to  clear  the  binns  and  landings  for  the  reception  of  addi- 
tional sand. 

33.  Bricks  will  be  furnished  by  the  United  States,  delivered  upon 
the  banks  of  the  canal,  or  at  some  other  point  equally  convenient,  and 
will  be  transported  to  the  work  by  the  contractor  for  masonry.  The 
landings  from  which  they  are  to  be  taken  will  be  designated  by  the 
engineer. 

34.  It  is  expressly  stipulated  that,  although  the  United  States 
agrees  to  furnish  the  materials  above  named,  and  will  make  every 
effort  to  do  the  same,  yet  that  if  from  any  cause  there  should  be  delay 
or  failure  on  the  part  of  the  said  United  States,  there  shall  not  be  any 
claim  for  damages  on  the  part  of  said  contractors  against  the  United 
States. 

35.  The  forms  and  the  centers  for  laying  the  conduit  will  be  fur- 
nished by  the  United  States  at  the  rate  of  three  hundred  feet  of 
centers  for  each  gang  of  not  less  than  twelve  bricklayers,  but  the 
contractor  for  the  conduit  will  be  required  to  transport  them  from  the 
bank  of  the  canal  to  his  work,  and  from  any  one  part  of  it  where  they 
may  have  been  deposited  or  used  to  any  other  part  where  they  may 
be  needed ;  he  will  set  them  under  the  direction  of  the  engineer,  and 
he  will  be  required  to  take  proper  care  that  they  be  not  unnecessarily 
damaged.  It  damaged,  they  will  be  repaired  by  the  United  States  at 
the  expense  of  the  contractor.  He  will  also  give  due  notice  to  the 
engineer  of  the  time  when  he  will  need  centers,  cement,  and  sand, 
and  of  the  quantity  of  each. 

36.  All  work  done  under  this  specification  will  be  in  all  respects  in 
strict  conformity  with  the  directions  of  the  engineer,  and  any  work 
which  he  may  require  to  be  done,  and  which  may  not  be  particularly 
specified,  will  be  valued  by  the  engineer,  and  his  decision  will  be  final 
and  without  appeal. 

37.  The  subscriber  offers  to  contract  to  do  all  the  work  required  to 
prepare  for,  lay,  and  embank  over  the  conduit  on  section  No.  — ,  at 
the  prices  stated  in  the  following  table,  and  to  complete  the  work 
according  to  the  preceding  specifications,  and  upon  the  terms  and  con- 
ditions stipulated  in  the  contract  which  he  may  hereafter  subscribe, 
in  the  form,  a  copy  of  which  has  been  shown  to  and  read  by  him. 
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Signed  by  us  this  tenth  day  of  May,  in  the  year  of  our  Lord  1858. 

SAMUEL  FARWELL. 
C.  G.  CASE. 
T.  D,  ESTABROOK. 

To  Captain  M.  C.  Meigs j  United  States  Engineers : 

We,  the  undersigned,  residents  of ,  in  the  State  of  - 


hereby  jointly  and  severally  covenant  with  the  United  States,  and 

guaranty,  in  case  the  foregoing  bid  of be  accepted,  that 

he  or  they  will,  within  ten  days  after  the  acceptance  of  the  said  bid, 
execute  a  contract  for  the  same,  with  good  and  sufficient  sureties,  to 
perform  the  work  in  conformity  to  the  terms  of  the  advertisement  and 

specifications  under  which  it  was  made.     And  in  case  the  said 

shall  fail  to  enter  into  contract  as  aforesaid,  we  guaranty  to  make  good 

the  difference  between  the  offer  by  the  said and  the  next 

lowest  bidders. 

I  hereby  certify  that  to  the  best  of  my  knowledge  and  belief  the 
abovenamed  guarantors  are  good  and  sufficient. 


WASHINGTON  AQUEDUCT. 

Specifications  for  completion  of  the  masonry  at  the  head  of  the  feeder  of 
the  aqueduct  at  Great  FaUs. 

1.  The  work  consists  of  head  wall,  pier,  and  cut  stone  dam,  forming 
connexion  between  rubble  dam  and  feeder  arch,  arranged  so  as  to 
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famish  the  meaDS  by  stop  planks  and  grates  of  controlling  the  flow 
of  water  into  or  from  the  aqueduct. 

2.  The  masonry  will  be  of  cut  stone,  and  will  be  founded  upon  solid 
rock  which  has  already  been  cut  into  level  offsets  to  receive  the  lower 
course  of  stone. 

3.  For  the  general  style  of  the  masonry  and  the  manner  of  con- 
structing it,  reference  is  made  to  the  general  specifications  for  masonry 
herewith,  to  the  work  already  executed,  and  to  the  drawings,  which 
fully  explain  its  construction. 

4.  The  stone  will  be  the  gray  Seneca  sandstone,  carefully  selected 
for  hardness  and  durability. 

6.  The  blocks  shall  not  be  less  than  eighteen  inches  in  rise,  nor 
less  than  twenty -four  inches  wide,  and  will  be  dressed  at  least  twelve 
inches  back  from  the  faces  of  the  work.  They  will  be  thoroughly 
clamped  and  doweled  together,  under  the  direction  of  the  engineer, 
with  iron  clamps  and  dowels.  The  headers  and  stretchers  to  be 
arranged  as  shown  in  the  drawings. 

6.  The  joints  of  this  work  shall  not  exceed  a  quarter  of  an  inch  in 
thickness  for  twelve  inches  back  from  the  faces. 

7.  The  coping  of  head  wall,  pier,  and  lower  end  of  cut  stone  dam 
will  be  of  well  cut  stone,  twenty-four  inches  in  thickness,  securely 
bonded,  clamped,  and  doweled,  and  will  cover  the  whole  area  of  the 
walls. 

8.  The  coping  of  dam  will  conform  to  the  drawings. 

9.  The  grate  at  entrance  of  feeder  will  be  of  first  quality  sound 
white  oak  timber,  free  from  sap,  shakes,  rot,  or  other  defects,  and  be 
constructed  in  form  and  dimensions  as  shown  by  the  drawings. 

10.  The  stop  planks,  as  shown  on  the  drawings,  will  be  of  white 
oak. 

11.  The  wing  wall  or  retaining  wall  above  the  feeder  will  be  of  rock 
face  masonry,  in  cement  mortar,  backed  with  rubble. 

12.  The  contractor  will  furnish  the  dowels  and  clamps  required  by 
the  engineer,  and  his  price  for  laying  masonry  will  cover  the  cost  of 
these  clamps  and  of  any  drilling  or  cutting  necessary  in  laying  them 
in  place. 

13.  The  work  has  been  begun,  and  is  now  in  progress ;  the  rock 
has  been  cut  and  prepared  to  receive  the  lower  courses  of  masonry ; 
some  of  the  masonry  has  been  set ;  the  grate  sill  is  set ;  the  ring 
stones  for  the  arch  and  some  of  the  cut  stone  for  the  work  are  cut  and 
ready  to  set ;  stone  is  on  the  ground  in  the  rough  ;  derricks  have  been 
raised;  railroad  tracks  laid,  and' are  in  use. 

14.  The  contractor  will  be  charged  with  the  materials  collected  or 
prepared,  but  not  yet  used  in  the  work,  at  cost. 

15.  The  machinery,  tracks,  and  accessory  works  prepared  for  the 
construction  of  this  work  will  be  at  the  disposal  of  the  contractor,  he 
being  held  responsible  for  their  return,  on  completion  of  the  work,  in 
good  condition,  ordinary  wear  and  tear  excepted.  Any  damage  or 
injury,  or  loss  which  they  may  have  suffered  will  be  charged  against 
the  contractor  in  the  final  settlement  of  his  contract. 
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PROPOSAL. 
[N.  B  — No  bid  will  be  considered  uoleBs  all  the  blanks  for  prices  are  filled.] 

16.  We  oflfer  to  furnish  all  the  materials  not  furnished  by  the  United 
States,  to  cut  the  stone,  and  do  all  the  work  and  transportation  neces- 
sary to  complete  the  work  described  in  the  specifications  herewith,  in 
conformity  to  the  drawings  and  specifications,  and  to  the  directions 
we  may  receive  from  time  to  time  from  the  engineer  or  his  deputy,  for 
tbe  following  prices,  viz: 

17.  For  cutting  stone  for   exterior  facing,  per  superficial 

foot  of  cutting $0  25 

18.  For  furnishing  gray  Seneca  sandstone  for  exterior  facing, 

for  coping,  &c.,  per  cubic  foot 24 

19.  For  furnishing  rubble  stone  for  backing,  per  cubic  yard.         1  75 

20.  For  laying  stone  masonry,  including  transportation  of 

materials,  cost  of  dowels,  clamps,  and  the  work  neces- 
sary for  their  insertion,  per  cuoic  yard 2  50 

21.  For  laying  bricks  in  arch,  per  1,000 5  00 

22.  For  white  oak  timber  in  grate,  and  stop  planks,  per 

thousand  feet  board  measure 45  00 

23.  For  wrought  iron  work  for  rack,  per  pound 12 

24.  The  above  prices  include  all  materials,  workmanship,  labor, 
hauling,  carts,  horses,  scafiblding,  machinery,  and  tools  not  furnished 
by  the  United  States,  and  every  expense  necessary  to  the  completion 
of  the  whole  work,  according  to  the  specifications  and  plans,  and  the 
contract  which  we  may  hereafter  sign,  in  the  form  a  copy  of  which  has 
been  shown  to  and  read  by  us. 

25.  Signed  by  us  this  10th  day  of  May,  1858. 

SAMUEL  FARWELL, 

C.  G.  CASE, 

T.  D.  ESTABROOK. 

To  Captain  M.  C.  Meigs y  U.  S,  Engineers: 

We,  the  undersigned,  residents  of ,  in  the  State  of , 

hereby  jointly  and   severally  covenant  with  the  United  States,  and 

guaranty,  in  case  the  foregoing  bid  of be  accepted,  that  he  or 

they  will,  within  ten  days  after  the  acceptance  of  the  said  bid,  execute 
a  contract  for  the  same,  with  good  and  suflScient  sureties,  to  perform 
the  work  in  conformity  to  the  terms  of  the  advertisement  and  speci- 
fications under  which  it  was  made.    And  in  case  the  said shall 

fail  to  enter  into  contract  as  aforesaid,  we  guaranty  to  make  good  the 

difference  between  the  offer  by  the  said  and  the  next  lowest 

bidders. 

I  hereby  certify  that,  to  the  best  of  my  knowledge  and  belief,  the 
abovenamed  guarantors  are  good  and  sufficient. 
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WASHINGTON  AQUEDUCT. 

Specification  for  gale-houaea  and  other  masonry  for  the  distributing 

reservoir, 

1.  Connected  with  the  distrihuting  reservoir  will  be  the — 

Influent  gate-house  and  end  of  reservoir; 

Effluent  screen  well  and  pipe  vault; 

Auxiliary  pipe  vault ; 

Culvert  through  division  bank ;  and 

Drain  over  conduit. 
All  which  will  be  explained  by  the  drawings.      During  the  con- 
struction full  working  drawings  of  details  will  be  furnished  by  the 
engineer. 

2.  The  excavations  for  foundations  will  be  made  by  the  contractor 
for  the  reservoir. 

3.  For  the  details  of  the  masonry  not  specially  described  here,  the 
general  specifications  for  masonry  are  referred  to. 

4.  For  the  superstructure  of  gate-houses  the  stone  must  be  cut 
smooth  and  sanded,  to  lay  three-eighths  of  an  inch  joint. 

6.  All  coping  and  cornice  to  be  clamped  with  cast-iron  dowels,  fur- 
nished by  the  United  States. 

6.  The  domes  and  the  backing  of  cut  stone  in  superstructure  to  be 
of  brick. 

7.  The  roofs  will  be  covered  with  slate  one-quarter  of  an  inch  thick, 
with  edges  cut  to  pattern,  and  laid  in  cement  mortar. 

8.  Centering, — The  conduit  and  culvert  centres  in  this  work  will  be 
furnished  by  the  United  States.     All  others  by  the  contractor. 

9.  Patent  vault  lights  and  frames,  as  well  as  any  iron  or  timber 
furnished  by  the  United  States,  will  be  built  into  the  work  b^  the 
contractor,  as  directed  by  the  engineer. 

10.  The  floor  will  be  of  sound  Carolina  yellow  pine. 

11.  The  gates  and  screens  are  shown  on  the  drawings.  The  materials 
and  workmanship  will  be  of  the  best  quality ;  the  paTts  to  be  truly 
fitted,  and  to  work  smoothly  and  well.  The  screens  to  be  covered 
with  wire  cloth  of  copper.  No.  16  wire,  25  meshes  to  the  square  inch. 

12.  The  48-inch  water  gat^  for  the  auxiliary  pipe  vault  will  be  fur- 
nished by  the  United  States,  in  Georgetown. 

13.  The  iron  pipes  shown  in  the  plans,  weighing  from  one  and  a 
half  to  three  and  a  quarter  tons  each,  will  be  furnished  by  the  United 
States  on  the  Aqueduct  wharf,  in  Washington,  and  be  transported  to 
the  work  and  laid  by  the  contractor. 

14.  The  price  per  ton  for  transportation,  the  price  for  jointing,  and 
the  price  for  laying  masonry  and  concrete,  will  cover  the  whole  cost 
of  placing  them  in  the  work. 

15.  For  the  manner  of  filling  the  joints  of  the  pipes,  reference  is 
made  to  the  specification  for  laying  the  mains  of  the  Washington 
aqueduct,  and  they  will  be  further  secured  by  iron  links,  furnished  by 
the  United  States. 
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PROPOSAL. 
[N.  B. — No  bid  will  be  considered  unlesa  all  the  blanks  for  prices  are  filled.] 

16.  We  offer  to  furnish  all  the  materials  not  furnished  by  the  United 
States,  to  cut  and  rub  the  stones,  to  lay  the  masonry,  transport  the 
materials  to  the  site,  to  furnish,  set,  and  secure  properly  all  the  iron 
work,  gates,  valves,  screens,  beams,  clamps,  doors,  and  other  things 
necessary  to  complete  the  structures  referred  to  in  the  preceding  speci- 
fications ;  to  make  the  puddle  and  embankments,  and  to  clear  away 
all  rubbish  or  waste,  or  coarse  materials  that  may  have  accumulated 
about  the  site,  for  the  following  prices,  to  wit : 

17.  For  furnishing  Seneca  gray  sandstone  for  face  work,  per 

cubic  foot |0  26 

18.  For  furnishing  rubble  stone  for  backing,  per  cubic  yard..         1  50 

19.  For  rough  cutting  stone  for  foundations,  substructure, 

&c.,  per  superficial  foot  of  surface  cut 0  16 

20.  For  fine  cutting  and  rubbing,  per  superficial  foot  of  ex- 

terior face  of  walls,  cut  fine  and  rubbed 0  65 

21.  For  cutting  and  rubbing  base-moulding,  per  lineal  foot..         0  75 

22.  For  cutting  and  rubbing  large  entablature,  consisting  of 

architrave,  frieze,  and  cornice,  per  lineal  foot 1  00 

23.  For  cutting  and  rubbing  small  entablature 1  00 

24.  For  lantern  on  top  of  dome,  complete 100  00 

25.  For  vase  or  finial  of  small  gate  houses 30  00 

26.  For  cutting  and  rubbing  door  mouldings,  per  lineal  foot  1  00 

27.  For  cutting  stop  plank  groove,  per  foot  rise 1  50 

28.  For  slating,  per  square  of  100  square  feet 15  00 

2^.  For  large  vault  lights,  cast  iron  and  glass,  per  square 

'   foot 1  00 

30.  For  small  vault  lights,  cast  iron  and  glass,  per  square 

foot 60 

31.  For  concrete,  including  furnishing  stone,  per  cubic  yard  3  50 

32.  For  laying  stone  masonry,  per  cubic  yard 3  00 

33.  For  laying  bricks,  per  cubic  yard 2  25 

34.  For  cast  iron  doors  and  stairs^  with  hinges  and  locks, 

complete,  according  to  the  drawings  to  be  furnished, 

per  pound 11 

35.  For  cast  iron  in  gates,  per  pound,  including  workman- 

ship   11 

36.  For  wrought  iron  in  gates,  per  pound,  including  work- 

manship   13 

37.  Wire  cloth  in  screens,  per  square  yard,  in  place 3  00 

38.  Transportation  of  cast  iron  pipes  from  Washington  to 

the  site  of  the  work,  per  ton  of  2,240  pounds 3  00 

39.  Jointing  pipes,  per  joint  of  48-inch  pipe 10  00 

40.  Jointing  pipes,  per  joint  of  30-inch  pipe 8  50 

41.  Jointing  pipes,  per  joint  of  12-inch  pipe 3  00 

42.  For  oak  timber  in  stop  plank  and  gates,  per  1,000  feet 

board  measure 50  00 
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43.  For  Carolina  yellow  pine  in  floors,  &c.,  per  1,000  feet 

board  measure |40  00 

44.  For  embankment,  per  cubic  yard 25 

45.  For  puddling,  per  cubic  yard,  additional 15 

46.  The  above  prices  include  all  materials  not  specified  as  furnished 
by  the  United  States,  all  hauling,  carts,  machinery,  tools,  scaffolding, 
workmanship,  and  every  expense  necessary  to  complete  the  structures 
and  their  fixtures  ready  for  use,  except  conduit  and  culvert  centres, 
which  will  be  furnished  by  the  United  States,  but  hauled,  set  up, 
and  removed  by  the  contractor. 

47.  Signed  by  us  this  10th  day  of  May,  1858. 

SAMUEL  FARWELL, 

C.  G.  CASE, 

T.  D.  E8TABR00K. 

To  Captain  M,  C.  Meigs ^  U.  8.  Engineers: 

We,  the  undersigned,  residents  of ,  in  the  State  of , 

hereby  jointly  and  severally  covenant  with  the  United  States,  and 

guaranty,  in  case  the  foregoing  bid  of be  accepted,  that  he  or 

they  will,  within  ten  days  after  the  acceptance  of  the  said  bid,  execute 
a  contract  for  the  same,  with  good  and  sufficient  sureties,  to  perform 
the  work  in  conformity  to  the  terms  of  the  advertisement  and  speci- 
fications under  which  it  was  made.     And  in  case  the  said 

shall  fail  to  enter  into  contract  as  aforesaid,  we  guaranty  to  make 

good  the  difference  between  the  offer  by  the  said ,  and  the  next 

lowest  bidders. 

I  hereby  certify  that,  to  the  best  of  my  knowledge  and  belief,  the 
abovenamed  guarantors  are  good  and  sufficient. 


WASHINGTON  AQUEDUCT. 
SPECIFICATION    OF    MASONRY. 

General  Description, 


1.  The  various  works  of  masonry  are  explained  by  drawings,  and 
in  the  course  of  the  work  full  working  drawings  of  details  will  be 
furnished  by  the  engineers. 

2.  The  drawings  will  be  strictly  followed  by  the  contractor. 

3.  The  stone  for  dressed  faced  work,  for  ashlar,  for  ring  stones  of 
arches,  and  generally  for  cut  and  finished  work,  will  be  of  gray  sand- 
stone from  the  government  quarry  at  Seneca.  This  quarry  is  worked 
for  the  United  States  by  H.  L.  Gallaher,  and  the  stone  is  supplied  at 
the  following  prices : 

4.  For  quarrying  ashlar,   ring    stones,   steps,   and    other 

dimension  stone,  to  be  cut,  per  cubic  foot |0  18 

5.  For  rubble  for  backing,  per  perch 75 
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6.  For  cuttiDg  ring  stones,  steps,  and  coping,  per  superficial 

foot  of  surface  cut 25 

7.  For  cutting  ashlar,  rock  face,  per  superficial  foot  of  beds 

and  joints 18 

8.  Stone  delivered  at  the  quarry  on  boats  furnished  by  the  con- 
tractor for  masonry. 

9.  Stone  will  be  delivered  to  the  contractor,  and  charged  to  him  at 
the  above  rates  ;  or  he  may  quarry  sandstone  of  the  same  color  and 
quality  elsewhere,  and  cut  them  himself.  It  is  also  left  optional  with 
him  whether  to  receive  the  stone  in  the  rough  at  the  first-named  rate, 
and  cut  them  himself,  or  to  receive  them  ready  cut  at  the  rates 
specified. 

10.  Rubble  stone  for  backing  will  be  of  hard  blue  stone  or  gneiss 
from  the  quarries  near  the  line  of  the  aqueduct  and  canal. 

11.  Masonry — to  be  built  of  sound,  well-shaped,  and  durable  stone, 
or  hard,  well-burned  brick,  laid  in  full  beds  of  mortar,  composed  of 
clean,  sharp  sand  and  hydraulic  cement. 

12.  The  joints  of  mortar  should  not  be  more  than  three-eighths  of 
an  inch  in  thickness  in  brick  work,  and  half  an  inch  in  stone.  Iron 
clamps  will  be  furnished  by  the  United  States,  but  the  contractor  will 
be  required  to  build  them  into  the  masonry.  The  stones  will  be  set  care- 
fully and  accurately.  The  whole  of  the  masonry  will  be  laid  in  flush 
mortar  and  grouted,  so  as  to  insure  every  joint  to  be  filled  solid  with 
cement  mortar  or  grout. 

13.  Spandrels,  abutments,  and  foundation  walls  will  be  of  the  best 
quality  of  rock  face  masonry,  built  with  stones  not  less  than  six  inches 
thick,  nor  less  than  eighteen  inches  bed  ;  every  stone  less  than  two 
feet  in  thickness  to  have  at  least  one-half  more  bed  than  rise ;  over 
that  thickness  it  is  sufficient  that  its  bed  and  rise  are  the  same.  The 
bond  shall  in  no  case  be  less  than  eighteen  inches  ;  there  shall  be  at 
least  one  header  in  every  eight  feet  of  a  course,  and  no  stone  shall  be 
considered  as  a  header  that  is  less  than  four  fe§t  in  length.  In  span- 
drels and  backing  the  stones  in  cont€tct  with  the  arch  will  be  laid  for 
the  depth  designated  in  the  drawings,  with  their  beds  conforming  to 
the  radius  lines  of  the  arch. 

14.  Where  masonry  or  concrete  is  laid  upon  or  .against  rock,  the 
rock  must  be  first  freed  from  all  earthy  matter  by  scraping  and 
washing,  and  all  irregularities  and  projections  removed,  so  as  to 
bring  it  to  a  uniform  surface  ;  it  will  also  be  kept  wet  at  the  time  of 
laying  the  masonry,  and  all  holes  and  depressions  will  be  filled  with 
concrete  or  with  spalls,  forced  into  full  beds  of  mortar,  and  the  stones 
forming  the  first  course  will  be  selected  of  the  largest  size.  The 
stone  used  in  masonry  should  be  kept  wet  and  free  from  any  dirt  that 
would  prevent  the  adherence  of  the  cement. 

15.  No  foundation  shall  be  built  upon  until  it  shall  have  been 
seen  and  approved  of  by  the  engineer  in  charge. 

16.  The  coping  of  bridges  will  be  built  into  the  abutment  and 
spandrel  walls,  having  a  wash  on  top  and  a  drip  channel  underneath, 
two  inches  from  the  outer  edge,  as  shown  on  the  plan ;  the  stone  will 
be  rough  hammer-dressed,  with  joints  of  three-eighths  inch,  not  less 
than  three  feet  wide,  and  will   be  secured  with  iron  dowels  and 
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clamps,  and  copper  gutters  under  the  joints,  as  shall  be  directed  by 
the  engineer ;  the  dowels  and  clamps  and  copper  will  be  furnished 
by  the  United  States.  The  price  paid  for  coping  will  include  any 
drilling  or  othejT'preparation  that  may  be  necessary  for  their  appli- 
cation. 

17.  The  United  States  reserve  the  right  to  furnish  the  stone  for 
the  work,  in  whole  or  in  part,  to  be  delivered  upon  the  berm  bank  of 
the  Chesapeake  and  Ohio  canal,  adjacent  to  the  work. 

18.  Concrete  shall  consist  of  broken  stone,  or  brick,  and  cement 
mortar,  in  the  proportions  of  one  barrel  of  cement  and  two  of  sand  to 
30  cubic  feet  of  broken  stone  or  brick;  the  stone  to  be  measured  with  care 
and  well  mixed  with  cement  in  the  above  proportions,  on  a  platform 
of  plank,  convenient  to  the  work,  from  which  it  may  be  shoveled  or 
carried  on  a  wheelbarrow  to  the  place  where  it  is  to  be  used  ;  and 
after  being  deposited  and  spread  in  layers  one  foot  thick,  it  shall  be 
rammed  with  wooden  rammers  until  it  is  brought  into  a  compact 
state. 

19.  The  stone  or  brick  for  concrete  shall  be  broken  into  fragments 
not  exceeding  half  a  pound  in  weight ;  but,  whenever  concrete  is 
used  in  large  masses,  stones  containing  from  2  to  20  cubic  feet  may 
be  deposited  in  it,  care  being  taken  that  such  stones  rest  on  a  good 
bed  and  are  far  enough  apart  to  allow  the  rammers  to  pass  between 
them,  and  insure  the  complete  contact  of  the  concrete  with  them. 

20.  When  concrete  is  placed  in  contact  with  rock,  the  rock  must  be 
first  scraped  and  washed. 

21.  The  mortar  used  for  masonry  shall  consist  of  one  part  of 
cement  to  two  parts  of  clean  sharp  sand,  to  be  first  mixed  dry,  and 
afterwards  water  to  be  added  as  wanted,  in  small  quantit'es  ;  it  shall 
be  mixed  upon  an  approved  bed,  formed  of  plank,  under  shelter  from 
the  sun  and  rain,  and  the  time  between  the  first  wetting  of  the 
cement  and  its  being  used  in  the  work  shall  never  exceed  one-half 
hour. 

22.  The  cement  will  be  furnished  by  the  United  States,  and  will 
be  hauled  by  the  contractor,  at  his  own  cost,  from  some  one  of  the 
deposits  of  cement  which  shall  be  established  by  the  United  States  on 
the  bank  of  the  canal,  upon  the  written  orders  which  he  shall  from 
time  to  time  receive  from  the  engineer  for  the  same,  and  the  engi- 
neer shall  be  the  sole  judge  as  to  which  deposit  it  shall  be  taken 
from,  and  shall  express  the  same  in  said  orders  ;  the  quantity  drawn 
shall  not  in  any  case  exceed  300  pounds  to  each  yard  of  stone  laid, 
nor  600  pounds  to  each  1,000  of  orick  laid.  Any  excess  over  this 
will  be  charged  to  said  contractor,  at  the  rate  of  50  cents  per  100 
pounds.  Any  unnecessary  waste  of  cement  or  sand,  detected  by  the 
engineer,  will  also  be  charged  against  the  contractor — the  cement  at 
the  same  rate  of  50  cents  per  100  pounds,  and  the  sand  at  its  value ; 
and  this  whether  the  prescribed  quantity  be  used  in  the  work  or  not ; 
and  of  the  proper  care  to  be  exercised  by  the  contractor  the  engineer 
shall  be  the  sole  judge. 

23.  The  contractor  will  be  required  to  keep  the  cement  dry  and 
secure  from  the  weather  until  used,  and  return  the  bags  in  which  it 
was  furnished  in  good  order. 
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24.  Clean  sharp  sand  will  be  contracted  for  with  other  parties  Ly 
the  United  States,  and  will  be  delivered  upon  the  berm  bank  of  the 
Chesapeake  and  Ohio  canal,  at  some  convenient  point  near  the  work, 
and  will  be  transported  to  the  work  by  the  contractor  at  his  own  cost. 
And  the  contractor  will  be  required  to  pass  it  through  a  fine  screen 
before  using. 

25.  Bricks  have  been  contracted  for  with  other  parties,  and  will  be 
furnished  delivered  upon  the  banks  of  the  canal,  or  at  some  other 
point  equally  convenient,  and  will  be  transported  to  the  work  by  the 
contractor  for  masonry. 

26.  Centering, — Centres  will  be  furnished  by  the  United  States, 
•delivered  upon  the  berm  bank  of  the  Chesapeake  and  Ohio  canal,  to 
be  transported  to  the  work  by  the  contractor,  at  his  own  cost,  and 
will  be  set  by  the  United  States. 

27.  It  is  expressly  stipulated  that  although  the  United  States  agree 
to  furnish  the  materials  above  named,  yet  that  if,  from  any  cause, 
there  should  be  delay  or  failure  on  the  part  of  the  said  United  States, 
there  shall  not  be  any  claim  for  damages  on  the  part  of  said  con- 
tractors against  the  United  States. 

28.  The  United  States  will  contract  with  other  parties  to  do  the 
necessary  excavation  for  the  foundation  ;  but  the  preparation  of  the 
rock  to  receive  the  masonry,  as  directed  in  the  specifications,  by  re- 
moving projections,  cleaning,  &c.,  will  be  done  by  the  contractor 
for  the  masonry,  such  work  being  included  in  the  cost  of  laying  the 
masonry. 

29.  The  contractor  shall  clear  away  from  the  whole  breadth  of  the 
aqueduct  any  coarse  material  that  he  may  have  brought  upon  it  du- 
ring the  construction  of  his  work. 

30.  No  ardent  spirits  shall  be  used  or  allowed  on  any  part  of  the 
work,  and  no  disorderly  person  or  persons,  objected  to  by  the  engineer, 
retained  in  the  employment  of  the  contractor.  Permitting  men  to 
board  where  ardent  spirits  are  used  or  sold,  though  the  premises 
should  not  be  under  the  control  of  the  contractor,  will  be  considered 
a  violation  of  these  rules  ;  any  violation  of  them  will  be  considered 
sufficient  ground  for  the  engineer  to  declare  the  contract  void. 

31.  The  contractor  will  be  required  to  give  his  .personal  and  con- 
stant attention  to  the  work  during  its  progress. 

32.  The  materials  and  workmanship  shall  be  of  the  best  quality, 
shall  be  subject  to  the  inspection  of  the  engineer  in  charge,  or  such 
person  as  he  may  appoint,  and  drawings  will  be  furnished  by  him  of 
all  the  details  of  the  work,  and  such  directions  given  as  may  be  neces- 
sary to  insure  its  construction  in  accordance  with  the  plan  contem- 
plated in  these  specifications. 

33.  Any  work  not  satisfactory  to  the  engineer  will  be  taken  down 
by  the  contractor  and  rebuilt  at  his  own  expense. 

34.  The  masonry  of  the  side  walls  of  bridges  will  be  laid  in  proper 
shape  to  receive  the  brick  lining  of  the  conduit,  and  plastered  on  the 
inside  with  cement  mortar.  This  plastering  will  then  be  covered 
with  a  coat  of  thick  boiled  coal  tar  and  dry  cement.  The  outer  ring 
of  brick  will  then  be  laid  in  cement  mortar  up  to  grade.  This  will 
be  lined   by  the  United  States  with  asphaltic  mastic,  for  greater 


890  REPORT   OF   THE 

security  agaiost  leakage.  The  inner  liuing  or  ring  of  brick  will 
then  be  laid  by  the  contractor  up  to  grade,  the  centres  placed,  and 
the  inner  ring  of  the  upper  arch  or  curve  of  the  conduit  laid  and 
plastered  with  hydraulic  cement ;  a  coat  of  asphaltic  ma£tic  will 
then  be  applied  to  the  extrados  of  the  brie  c  arch  ;  the  remainder  of 
the  arch  will  be  turned  and  covered  with  thick  boiled  coal  tar  and 
cement,  and  the  masonry  laid  over  it. 

Know  all  men  by  these  presents,  that  we,  Samuel  F.  Case  and  Ad- 
dison M.  Farwell,  of  Fulton  and  Brooklyn,  State  of  New  York,  are 
held  and  firmly  bound  unto  the  United  States  of  America  in  the  full 
and  just  sum  of  twenty  thousand  dollars,  lawful  money  of  the  United  . 
States,  to  be  paid  to  the  said  United  States,  or  to  its  proper  agent  or 
attorney  duly  authorized  to  receive  the  same;  to  which  payment  well 
and  truly  to  be  made  and  done,  we  bind  ourselves  and  every  of  us, 
our  and  every  of  our  heirs,  executors,  and  administrators,  in  the  whole 
and  for  the  whole,  jointly  and  severally,  firmly  by  these  presents. 
Sealed  with  our  seals,  and  dated  this  10th  day  of  June,  anno  Domini 
one  thousand  eight  hundred  and  fifty-eight.  The  condition  of  the 
above  obligation  is  such,  that  if  Farwell,  Case,  and  Estabrook,  their 
heirs,  executors,  or  administrators,  do  and  shall  well  and  truly  execute 
a  contract  which  they,  the  said  Farwell,  Case  and  Estabrook  have 
entered  into  with  Captain  Montgomery  C.  Meigs,  of  the  United  States 
corps  of  engineers,  for  and  in  behalf  of  the  United  States,  by  which 
they  have  contracted  to  excavate,  construct,  and  build  at  their  own 
proper  cost,  masonry  at  conduit  head,  gate-house  at  Great  Falls,  con- 
duit between  tunnels  1  and  2,  and  masonry  structures  about  distrib- 
uting reservoir  of  the  Washington  aqueduct,  according  to  the  speci- 
fications and  such  directions  as  may  from  time  to  time  be  given  to  said 
Farwell,  Case  and  Estabrook  by  said  Captain  M.  C.  Meigs,  or  his  as- 
sistant engineers,  the  said  contract  being  hereunto  annexed,  then  the 
foregoing  obligation  to  be  void  and  of  no  effect;  otherwise  to  remain 
in  lull  force  and  virtue  in  law. 

SAMUEL  F.  CASE,  [seal. 
A.  M.  FARWELL,     [seal.; 

Signed,  sealed,  and  delivered  in  presence  of — 

H.  C.  Potter,  Brooklyn. 

Six  printed  words  erased  and  six  written  words  substituted  before 
signing. 

New  York,  June  10,  1858. 

T  certify  that  I  am  acquainted  with  Samuel  F.  Case,  of  Fulton,  and 
Addison  M.  Farwell,  of  Brooklyn,  New  York,  the  sureties  named  in 
the  above  bond,  and  that  they  are  severally  freeholders  and  residents  as 
aforesaid,  and,  in  my  opinion,  suflBcieut  sureties  for  the  purposes  men- 
tioned in  the  within  bond. 

J.  S.  T.  STRANAHAN, 

Brooklyn^  New  York. 
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WASHINGTON  AQUEDUCT. 


Contract  for  bridge  No,  3,  distributing  reservoir j  conduit  under  bank  of 
distributing  reservoir^  and  laying  cast-iron  mains. 

Agreement  between  A.  A.  McGaffey,  of  the  State  of  New  York,  of 
the  first  part,  and  Captain  M.  C.  Meigs,  of  the  Corps  of  United  States 
Engineers,  of  the  second  part,  acting  under  the  authority  of  and  for 
and  in  behalf  of  the  United  States  of  America,  as  engineer  in  charge 
of  the  Washington  aqueduct,  witiiesseth : 

1.  That  the  party  of  the  first  part,  for  and  in  consideration  of  the 
matters  hereinafter  referred  to  and  set  out,  covenants  and  agrees  with 
the  party  of  the  second  part  to  furnish  all  the  materials  which  may 
be  necessary,  and  which  may  not  be  furnished  by  the  United  States, 
and  to  do  all  the  work  in  constructing  and  building  bridge  No.  3, 
distributing  reservoir,  conduit  under  bank  of  distributing  reservoir, 
and  laying  cast-iron  mains,  or  as  much  as  may  be  necessary  to  com- 
plete the  same,  of  the  Washington  aqueduct,  in  conformity  to  the 
specifications  and  advertisement  annexed  hereto,  which  are  to  be 
deemed  and  taken  as  a  part  of  this  contract,  and  according  to  the 
directions  and  plans  from  time  to  time  to  be  given  by  the  engineer. 

2.  The  principal  assistant  engineer,  or  an  assistant  engineer,  by  his 
direction,  shall,  as  soon  as  practicable  after  the  end  of  each  month, 
make  out  an  estimate  of  the  quantity  and  value  of  each  species  of  work 
done  pursuant  to  this  contract,  at  the  prices  contained  in  the  annexed 
proposal.  He  shall  also  include  the  value  of  any  extra  work  done  in 
consequence  of  any  alteration  of  the  plan  of  the  work  which  may  have 
been  adopted  by  the  said  engineer  in  charge,  when  such  alteration 
shall  have  caused  an  increased  expense  to  the  contractor  ;  and  when 
any  such  alteration  shall  have  caused  a  saving  of  expense  to  the  con- 
tractor, the  engineer  shall  make  a  reasonable  deduction  therefor  from 
the  estimate  so  made  ;  and  if  the  said  engineer  in  charge  of  the  aque- 
duct shall  approve  said  estimate,  it  is  mutually  agreed  between  the 
contracting  parties  that  it  shall  be  binding,  and  shall  be  paid  by  said 
engineer. 

3.  Within  ten  days  after  the  return  of  any  monthly  estimate  to  the 
engineer  in  charge,  nine-tenths  of  the  sum  appearing  to  be  due  for 
work  performed  since  the  preceding  estimate,  shall  be  paid  to  the  con- 
tractor. 

4.  Payments  will  be  made  to  the  contractor  in  drafts  upon  the 
Treasury  of  the  United  States  for  coin.  No  estimate  after  the  first 
shall  be  paid  unless  the  engineer  is  satisfied  that  the  hands  employed 
upon  the  work  have  been  paid  for  the  work  of  the  month  preceding, 
as  provided  in  the  advertisement  under  which  this  contract  is  made, 
a  copy  of  which  is  hereto  annexed. 

5.  Within  thirty  days  after  each  separate  work  shall  have  been 
completed,  and  accepted  by  the  engineer,  a  final  estimate  therefor 
shall  be  made  and  approved  in  the  manner  provided  for  making  and 
approving  monthly  estimates,  and  shall  in  like  manner  be  paid  by 
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said  engineer  in  charge,  together  with  the  retained  percentage  upon 
that  particular  work. 

6.  The  work  shall  always  be  open  to  examination  during  its  pro- 
gress by  the  engineers  or  other  persons  they  may  depute  for  that  pur- 
pose, and  the  contractor  shall,  at  all  times,  at  his  own  expense,  keep 
open  a  pathway  along  side  of  it,  so  that  the  above  mentioned  persons 
may  readily  pass  by  the  same  to  the  work  above  or  below  it. 

7.  At  the  expiration  of  every  two  weeks'  work  a  report  shall  be 
made  by  the  contractor  to  the  assistant  engineer  having  charge  of  this 
work,  of  the  average  force  of  men,  carts,  &c.,  employed  upon  it  for 
the  preceding  two  weeks,  according  to  such  forms  as  shall  be  supplied 
by  the  engineer. 

8.  It  is  mutually  agreed  between  the  parties  to  this  contract,  that 
the  work  aforesaid  shall  be  commenced  within  three  days  after  the 
notification  of  the  approval  of  this  contract,  that  it  shall  be  steadily 
prosecuted  without  intermission,  with  such  force  as  shall,  in  the  opin- 
ion of  the  engineer,  secure  its  final  completion  within *  months 

thereafter,  unless  prevented  or  delayed  by  written  orders  from  the 
engineer  in  charge,  at  the  end  of  which  time  it  shall  be  ftrtly  com- 
pleted and  delivered  up  ;  and  it  is  further  agreed,  that  in  the  event 
that  the  said  work  shall  not  be  commenced,  prosecuted,  and  com- 
pleted, or  if  the  contractor,  on  being  required  thereto  by  the  written 
order  of  the  engineer  in  charge,  the  principal  assistant  engineer,  or 
his  assistant  engineer,  shall  fail  or  refuse  to  increase  the  force  em- 
ployed on  the  work  to  such  extent  as  in  the  opinion  of  the  engineer 
shall  be  necessary  to  insure  its  completion  in  the  stipulated  time,  or 
in  case  the  contractor  shall  disobey  any  of  the  written  orders  of  either 
of  said  engineers,  or  shall  violate  any  of  the  conditions  of  this  agree- 
ment, then  oq  a  certificate  of  the  fact,  by  the  principal  assistant 
engineer,  made  to  the  engineer  in  charge,  the  said  engineer  in  charge 
may  declare  this  contract  forfeited,  and  thereupon  the  same  shall  then 
become  null  and  void,  and  the  United  States  shall  thereupon  be  exon- 
erated from  every  obligation  thence  arising ;  and  the  reserved  per 
centage  on  the  contract  price,  as  well  as  all  materials  furnished  and 
work  performed,  and  upon  which  no  estimate  or  payment  may  have 
been  made,  shall  be  forfeited  to  and  become  the  right  and  property  of 
the  United  States  ;  and  the  said  engineer  in  charge*  may  thereafter 
agree  with  any  other  person  for  the  execution  of  the  unfinished  work, 
or  may  complete  the  same  by  day's  work  ;  and  the  said  party  of  the 
first  part  shall  have  no  appeal  from  the  opinion  and  decision  afore- 
said, and  he  hereby  releases  all  right  to  except  to  or  question  the 
same,  in  any  place,  or  under  any  circumstances  whatever ;  but  the 
party  of  the  first  part  shall  still  remain  liable  to  the  party  of  the 
second  part  for  the  damages  occasioned  to  him  by  the  said  failure, 
refusal,  or  disobedience ;  and  it  is  further  agreed  between  the  parties, 
that  in  order  to  secure  the  punctual  performance  of  the  covenants 
above  made  by  the  party  of  the  first  part,  and  to  indemnify  and  pro- 
tect the  party  of  the  second  part  from  loss,  in  case  of  default  and  for- 

*  The  work  to  be  completed  within  six  months,  except  the  distribaiing  reservoir,  which  is 
to  be  completed  within  twenty-foar  months. 


SECBETiiRY   OF   WAR.  893 

feiture  of  this  contract,  the  said  party  of  the  second  part  shall  be 
authorized  to  retain  in  his  hands  until  the  completion  of  the  contract, 
ten  per  cent,  on  the  amount  of  moneys  at  any  time  due  to  the  said 
party  of  the  first  part. 

9.  The  contractor  for  this  work  shall  not  knowingly  employ  any 
man,  either  as  overseer,  laborer,  or  in  any  situation,  who  shall  have 
been  dismissed  by  order  of  the  engineer,  from  any  other  part  of  the 
work  for  bad  workmanship,  intemperance,  or  disorderly  conduct.  Nor 
shall  he  continue  to  employ  any  man  who  shall  be  declared  by  the 
engineer  to  be  either  disorderly,  habitually  intemperate,  or  a  bad 
workman. 

10.  The  contractor  shall  give  his  personal  attention  to  the  execution 
of  the  work  hereby  contracted  for. 

11.  All  buildings  or  fences  adjacent  to  the  work  shall  be  preserved, 
in  such  manner  as  the  engineer  may  direct,  by  the  contractor,  who 
shall  protect  them  from  injury  by  his  hands,  and,  as  far  as  practicable, 
by  any  other  persons. 

12.  The  engineer  shall  have  the  power  to  prescribe  the  manner  of 
preparing  for,  beginning,  and  conducting  every  species  of  work  to  be 
done  under  this  agreement  with  reference  to  its  purpose  and  the  du- 
rability of  the  work,  and  his  instructions  shall  be  promptly  obeyed  j 
and  if  he  shall  disapprove  of  the  quality  of  any  work,  it  shall  be  the 
duty  of  the  contractor  to  take  down  at  his  own  expense  and  rebuild  so 
much  thereof  as  shall  be  disapproved  of;  and  if  the  contractor  shall 
neglect  or  refuse  to  take  down  and  rebuild  work  so  disapproved  of,  the 
engineer  shall  cause  the  same  to  be  done  at  his  cost. 

13.  It  is  understood  and  agreed  that  all  orders  given  by  an  engineer, 
which  shall  cause  an  increase  or  diminution  in  the  quantity  or  value 
of  the  work  to  be  performed,  shall  be  given  in  writing,  and  that  when 
any  claim  shall  be  made  by  the  contractor  for  extra  compensation  for 
work  performed  under  such  orders,  the  orders  shall  be  produced  ;  and 
that  all  claims  for  extra  work  shall  be  made  on  or  before  the  close  of 
the  month  in  which  it  is  claimed  to  have  been  done,  or  it  shall  not  be 
paid  for  at  all. 

14.  It  is  further  agreed  that  in  case  of  the  death,  resignation,  removal, 
or  absence  of  any  engineer,  the  United  States  by  its  proper  officers, 
may  depute  any  other  engineer  to  act  in  his  place. 

15.  The  United  States  reserves  the  right  to  suspend  the  work  under 
this  contract  at  any  time;  and  when  the  work  has  been  faithfully  per- 
formed by  the  contractor,  he  will  be  paid  in  full  for  all  work  done  up 
to  the  time  of  such  suspension. 

16.  And  it  is  further  stipulated  and  agreed  that  no  member  of  Con- 
gress shall  be  admitted  to  any  share  or  part  in  this  contract  or  agree- 
ment, or  to  any  benefits  to  arise  therefrom ;  and  this  contract  shall 
be  in  all  its  parts  subject  to  the  terms  and  conditions  of  an  act  of 
Congress,  passed  on  the  twenty-first  day  of  April,  in  the  year  of  our 
Lord  one  thousand  eight  hundred  and  eight,  entitled  ''An  act  con- 
cerning public  contracts." 

17.  And  this  contract  is  also  expressly  understood  to  be  subject  to 
the  terms  and  conditions  of  the  joint  resolution  of  Congress,  approved 
April  14th,  1852,  containing  a  proviso  in  the  following  terms,  to  wit: 
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^^Providedy  Nothing  herein  contained  shall  be  so  constraed  as  to 
authorize  any  officer  of  the  United  States  to  bind  the  United  States 
by  contract  beyond  the  amount  appropriated  by  Congress,  or  to  sanc- 
tion any  such  contract  heretofore  made:"  Provided^  cdsOy  That  it  is 
expressly  understood  and  agreed  that  this  contract,  nor  any  part 
tlereof,  shall  not  be  sublet  nor  assigned ;  but  that  it  shall  be  well  and 
truly  carried  out  and  fulfilled  in  good  faith  by  the  above  recited  party 
of  the  first  part,  and  that  all  payments  on  account  thereof  shall  be 
made  to  the  aforesaid  party  of  the  first  part,  his  heirs,  executors,  or 
administrators. 

18.  And  for  the  true  and  faithful  performance  of  all  and  singular, 
the  covenants,  articles,  and  agreements  hereinbefore  particularly  set 
forth,  the  subscribers  hereunto  bind  themselves,  jointly  and  severally, 
their  and  each  of  their  successors,  heirs,  executors,  and  administra- 
tors. 

19.  Thus  covenanted  and  agreed  by  the  said  parties  this  ninth  day 
of  June,  in  the  year  of  our  Lord  one  thousand  eight  hundred  and 
fifty-eight,  (1858,)  as  witness  their  hands  and  seals. 

A.  A.  McGAFFEY,    [l.s.I 
M.  C.  MEIGS,  [L.S.] 

Capt,  of  Eng8,y  Chief  Eng.  Wash,  Aqueduct. 

The  specification  as  to  time  of  completion  written  at  foot  of  first 
page,  before  signatures. 

Also,  the  word  '*  ^Ac,"  in  the  body  of  the  agreement,  marked  out, 
and  the  words  **  each  separatey  upon  that  particular  worky'  interlined 
before  signing. 

[Done  in  quadruplicate.] 

Witnesses  : 
As  to  A.  A.  McGaffev, 

Wm.  G.  Moorb. 
J.  W.  Denuam, 
To  signature  of  Capt.  Meigs. 
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Specification  of  the  manner  of  completing  Bridge  No.  3,  axyross  the  vaJley 

at  Station  264. 

GENERAL   DESCRIPTION. 

1.  This  bridge  will  be  built  of  hard,  gray,  Seneca  sandstone,  of  blue 
gneiss,  and  of  hard,  well-burned  brick,  all  laid  in  cement  mortar. 

2.  For  the  manner  of  constructing  the  masonry  refierence  is  made 
to  the  general  specifications  for  masonry  herewith,  and  to  the  work 
already  done  on  this  bridge. 

3.  The  arch  will  be  an  oval,  seventy-five  feet  span,  and  fifteen  feet 
rise.     The  head  rings  of  cut  stone;  the  sheeting  of  gray,  Seneca  sand 
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stone  rubble.  The  abutments  and  spandrels  will  be  of  rubble  masonry, 
with  a  facing  of  rock-faced  ashlar.  The  backing  of  the  arch  in  the 
spandrels  of  thin  stone  laid  radial  to  the  arch. 

4.  The  exterior  facing  of  the  whole  work  will  be  of  hard,  gray, 
Seneca  sandstone. 

6.  The  platform  or  roof  of  the  bridge  will  be  composed  of  slabs  of 
Seneca  gray  sandstone,  one  foot  in  thickness,  and  two  and  a  half  to 
four  feet  in  width,  cut  and  laid  according  to  the  drawings,  with  close 
joints,  and  secured  by  dowels  and  clamps  at  the  sides  and  ends. 

6.  Grooves  will  be  cut  in  their  upper  surface,  as  shown  in  the  plans, 
in  order  to  carry  oflf  the  rain  water  from  the  joints. 

7.  These  stones  will  be  well  bedded  in  mortar  and  grouted ;  and 
afterwards  the  vertical  joints  will  be  cleaned  out  to  a  depth  of  three 
inches,  and  filled  with  asphaltic  mastic. 

8.  The  conduit  through  the  bridge  will  be  constructed  of  brick,  as 
directed  by  the  general  specifications  of  masonry  herewith. 

9.  The  work  has  been  commenced,  the  centre  erected,  machinery 
prepared  and  set  up,  and  houses  for  the  accommodation  of  the  work- 
men built,  and  materials  collected  on  the  ground. 

10.  The  contractor  will  be  charged  with  the  materials  delivered,  but 
not  yet  used  in  the  work,  at  cost. 

11.  The  machinery,  houses,  and  other  accessory  works  prepared  for 
the  construction  of  the  bridge,  will  be  at  his  disposal,  he  being  held 
responsible  for  their  return,  on  completion  of  the  work,  in  good  con- 
dition, ordinary  wear  and  tear  excepted.  Any  damage,  injury,  or  loss 
which  they  may  have  suffered  will  be  charged  against  the  contractor 
on  final  settlement  of  his  contract. 

12.  The  centre  will  be  taken  down  by  the  contractor,  as  directed  by 
the  engineer,  and  the  timber  properly  piled  up  for  removal. 

PROPOSAL. 
IN.  B.  No  bid  will  be  considered  unless  the  blnnk  for  each  price  be  filled.] 

13.  I  offer  to  furnish  all  the  materials  not  furnished  by  the  United 
States,  to  cut  the  stone,  to  lay  the  masonry,  and  transport  the  mate- 
rials to  the  site,  and  to  do  all  the  work  necessary  to  complete  the 
bridge  described  in  the  preceding  specifications,  and  to  clear  away, 
after  the  work  is  finished,  all  rubbish,  stone,  and  coarse  material  that 
may  have  accumulated  about  the  site,  in  conformity  to  the  specifica- 
tions herewith,  and  to  the  directions  I  may  from  time  to  time  receive 
from  the  engineer,  for  the  following  prices,  to  wit : 

14.  For  cutting  rock  face  ashlar,  per  superficial  foot  of  cutting    $0  18 
16.  For  cutting  stone  for  ring  stones,  coping,  and  platform, 

per  superficial  foot  of  cutting 0  25 

16.  For  furnishing  Seneca  gray  sandstone  for  cut  work,  per 

cubic  foot 0  20 

17.  For  furnishing  rubble  stone  for  backing,  per  cubic  yard  .       0  75 

18.  For  laying  stone  masonry,  including  transportation  of 

stone,  cement,  and  sand  from  the  bank  of  the  canal, 

where  delivered,  to  the  work,  per  cubic  yard 4  00 
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19.  For  laying  bricks,  including  transportation,  as  in  the  pre- 

ceding item,  per  thousand $3  00 

20.  For  concrete,  including  furnishing  stone  and  transporta- 

tion, as  in  preceding  item,  per  cubic  yard 3  00 

21.  For  furnishing  wrought  iron  clamps,  per  pound 0  10 

22.  The  above  prices  include  all  materials,  workmanship,  labor, 
hauling,  carts,  horses,  scaffolding,  machinery,  and  tools  not  furnished 
by  the  United  States,  and  every  expense  necessary  to  the  completion 
of  the  whole  work,  according  to  the  specifications  and  plans,  and  the 
contract  which  I  may  hereauer  sign,  in  the  form^a  copy  of  which  has 
been  shown  to  and  read  by  me. 

23.  Signed  by  me  this  lO'th  day  of  May,  1858. 

A.  A.  McGAFFEY. 

To  Captain  M.  0.  Meigs,  If.  S.  Engineers: 

We,  the  undersigned,  residents  of ,  in  the  State  of ,  hereby 

jointly  and  severally  covenant  with  the  United  States,  and  guaranty, 

in  case  the  foregoing  bid  of be  accepted,  that  he  or  they  will, 

within  ten  days  after  the  acceptance  of  the  said  bid,  execute  a  contract 
for  the  same,  with  good  and  sufficient  sureties,  to  perform  the  work 
in  conformity  to  the  terms  of  the  advertisement  and  specifications 

under  which  it  was  made.     And  in  case  the  said shall  fail  to 

enter  into  contract  as  aforesaid,  we  guaranty  to  make  good  the  differ- 
ence between  the  offer  by  the  said and  the  next  lowest  bidders. 

I  hereby  certify  that,  to  the  best  of  my  knowledge  and  belief^  the 
above  named  guarantors  are  good  and  sufficient. 


WASHINGTON  AQUEDUCT. 


apecificaiion  for  the  distributing  reservoir  at  "  The  Drovers*   Best,*' 

near  Georgetown. 

1.  The  distributing  reservoir,  containing  about  fifty  acres,  will  be 
made  chiefly  from  excavation  within  its  own  limits  ;  a  small  amount 
may  be  borrowed  from  conduit  and  pipe  line  cuts. 

2.  The  banks,  fourteen  feet  wide  on  top,  will  rise  to  a  height  of 
seven  feet  above  tl^e  water  line,  and  about  seventeen  feet  above  the 
highest  part  of  the  proposed  bottom  of  the  reservoir  ;  but  if  found 
necessary  to  obtain  material  for  embankment,  the  reservoir  will  be 
deepened.  The  outer  slopes  will  be  two  to  one,  and  the  inner  slopes 
one  and  a  half  to  one  for  the  upper  twelve  feet ;  below  this  level  the 
inner  slopes  will  be  three  to  one. 

3.  There  will  be  a  ditch  ten  feet  wide  on  the  bottom,  along  the 
middle  line  of  the  reservoir,  excavated  to  a  depth  of  thirty-two  feet 
below  the  level  of  the  top  banks,  or  fifteen  feet  below  the  general  ex- 
cavated bottom  of  the  reservoir.  Other  small  ditches  will  be  made^  if 
required,  to  drain  the  bottom  when  emptied. 

4.  A  bank  will  be  built  across  the  reservoir,  rising  to  about  the 
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level  of  the  water  surface.     The  slopes  of  the  ditch  and  cross  bank 
will  be  two  to  one. 

5.  The  inner  slopes  of  the  reservoir  bank  and  both  slopes  of  the  cross 
bank  will  be  covered  with  a  rip  rap  of  rough  stone  oneand  a  half  foot 
thick  for  such  height  as  may  be  required,  the  stones  not  to  exceed  in 
size  cubes  of  three  inches. 

6.  There  will  be  three  gate-houses  near  or  within  the' reservoir,  the 
excavatioji  of  the  pits  for  which,  and  for  any  other  mechanical  works 
about  the  reservoir,  the  contractor  of  the  reservoir  will  make,  if  re- 
quired, at  such  time  and  in  such  manner  as  the  engineer  may  direct^ 
tne  material  removed  being  carried  into  his  embankment,  if  required, 
and  paid  for  as  embankment  only. 

7.  A  puddle  ditch  will  be  cut  wherever  a  bank  is  to  be  placed,  and 
in  ravines  or  ground  with  steep  slopes  benching  will  be  required. 
'fhe  shape  and  dimensions  of  the  ditching  and  benching  will  be  deter- 
mined by  the  engineer. 

8.  A  puddle  wall  will  be  made  throughout  the  whole  length  of  the 
bank  surrounding  the  reservoir,  wherever  the  natural  surmce  of  the 

f;round  is  below  the  level  of  the  intended  water  surface  of  the  reservoir, 
t  will  rise  to  a  level  six  feet  above  the  water  surface  of  the  reservoir, 
at  which  point  it  will  be  six  feet  wide,  and  it  will  have  a  batter  on 
each  side  of  four  inches  base  to  one  foot  rise. 

9.  A  trench  for  a  conduit  of  seven  feet  interior  diameter  will  be  ex- 
cavated along  the  north  side  of  the  reservoir,  the  excavation  from 
which,  if  required,  will  be  carried  into  the  embankment  of  the  reser- 
voir. In  such  case,  the  excavation  will  be  estimated  and  paid  for  as 
embankment  only.  After  the  conduit  is  built,  the  trench  will  be  re- 
filled as  high  as  may  be  needed,  and  the  refilling  will  be  paid  for  as 
embankment. 

10.  On  the  north  side  of  the  reservoir  there  will  be  a  ditch  to  carry 
off  the  surface  drainage  from  the  hills,  and  prevent  its  fiowing  into 
the  reservoir.  This  may  be  in  whole  or  in  part  over  the  7-feet  conduit. 
The  excavation  from  this  drain  will  be  used  in  the  embankment,  and 
will  be  estimated  and  paid  for  as  embankment  only. 

11.  A  culvert  will  be  placeij  under  the  cross  bank  and  in  the  line  of 
the  long  ditch,  for  the  passage  of  water  from  one  section  of  the  reser- 
voir into  the  other,  and  will  have  fixtures  for  holding  up  the  water  in 
one  division  when  the  water  may  be  drawn  off  from  the  other.  The 
United  States  reserves  the  right  to  build  this  work,  if  deemed  advis- 
able, or  to  let  it  to  another  contractor,  but  may  require  the  contractor 
for  the  reservoir  to  make  the  necessary  excavation,  and  to  do  the  ne- 
cessary puddling,  &c. 

12.  If  section  No.  15  of  the  pipe  line  east  of  the  reservoir  be  worked 
by  any  other  than  the  contractor  for  the  reservoir,  any  surplus  exca- 
vation from  either  or  both  of  these  works  may  be  used  in  the  reservoir 
banks,  if  required  by  the  engineer,  and  the  amount  of  embankment  so 
made  will  not  be  allowed  to  the  contractor  for  the  reservoir  ;  and  if 
such  excavation  be  made  by  the  contractor  for  the  reservoii:,  they  will 
be  measured  and  paid  to  him  as  embankment  only. 

13.  Clearing  and  grubbing  — Be'ore  commencing  any  excavation  or 
embankment,  the  whole  space  to  be  occupied  by  the  reservoir  and  its 
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banks  will  be  cleared  of  all  trees,  timber,  logs,  stamps,  rails,  posts, 
and  brushwood,  and  the  ground  for  the  base  of  the  bank  as  well  as 
that  part  of  the  reservoir  from  which  no  embankment  will  be  taken, 
will  be  well  and  thoroughly  grubbed. 

14.  Mucking. — The  surface  of  the  ground  after  being  cleared  and 
grubbed  as  above  described,  will  be  excavated  to  such  depth  as  may  be 
found  necessary  to  remove  all  grass,  soil,  and  mould,  and  bo  much  of 
the  mucking  as  may  be  required  will  be  reserved  for  an  outer  covering 
for  the  banks. 

15.  Puddle  ditches  and  benching. — The  puddle  ditches  will  vary  in 
width  with  the  level  of  the  ground,  and  in  depth  with  the  character  of 
the  soil.  They  will  be  wide  enough  to  receive  the  puddle  wall,  before 
described.  The  benches  will  be  steps  made  upon  sloping  surfaces  to 
support  embankments,  and  will  be  regulated  in  all  respects  by  direc- 
tions to  be  given  from  time  to  time  by  the  engineer. 

IS.  All  excavations  for  puddle  ditches,  for  benches,  and  so  much  of 
the  mucking  as  may  require  to  be  twice  handled,  will  be  estimated 
and  paid  for  as  excavcUion;  but  all  other  earth  removed  from  the  re- 
servoir and  its  works  will  be  estimated  in  the  bank,  and  be  paid  for  as 
embankment  only,  excepting  that  rock  which  it  may  be  necessary  to 
remove  and  which  may  be  unfit  or  not  required  for  the  inner  rip- 
rap facing  of  the  banks,  will  be  paid  for  at  the  prices  of  rock  excava- 
tion. 

17.  Hard  stone  or  rock  that  may  be  found  in  the  reservoir  may  be 
used  by  the  contractor  in  the  protection  of  the  banks,  after  breaking 
it  to  the  required  size,  and  will  be  paid  for  only  as  rip  rap. 

18.  Detached  stone  less  than  three  cubic  leet  in  size  will  be  in- 
cluded in  the  third  class  of  excavation,  (Item  No.  4  of  the  following 
proposal ;)  all  others  not  exceeding  twenty  cubic  feet,  will  be  included 
with  soft  rock,  (item  No.  3.) 

It  is  understood  that  soft  or  rotten  rock  is  such  as  cannot  be  exca- 
vated by  the  shovel,  spade,  plough,  or  pick  alone,  but  requires  the  use 
of  the  crowbar  and  pick  to  break  it  up,  yet  is  not  hard  enough  to  require 
drilling  and  blasting. 

Hard  rock  is  such  as  requires  drilling  and  blasting  in  order  to  be 
broken  up. 

Materials  not  included  in  the  above  two  items  will  be  estimated  as 
earth  or  mucking. 

Of  this  classification  the  engineers  will  be  the  judges  ;  the  decision 
of  the  engineer  in  charge  will  oe  final  in  case  of  difference  between  the 
local  engineer  and  the  contractor. 

19.  Should  a  surplus  of  hard  rock  be  found  in  the  reservoir,  and  it 
be  excavated  by  order  of  the  engineer,  it  will  be  used  in  protecting 
the  bottom  of  the  reservoir  near  the  banks,  or  on  the  outer  side  of  the 
banks,  or  piled  up  for  removal  to  such  place  as  may  be  designated. 

This  surplus,  if  any,  will  be  paid  for  as  rock  excavation. 

20.  MacKing  thrown  up  in  piles  and  paid  for  as  excavation^  when 
carted  into  outer  covering  ot  banks,  will  be  estimated  and  paid  for  as 
embankment,  in  addition  to  the  excavation  prices. 

21.  Erribanhment  will  be  carted  in,  and  spread  in  layers  of  three 
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inches  in  depth  ;  and  such  parts  as  may  require  it  will  be  well  rammed 
and  puddled. 

22.  When  earth  is  required  to  be  rammed,  it  will  be  done  (in  courses 
not  exceeding  three  inches  in  thickness)  with  a  heavy  maul  of  iron  or 
wood,  and  it  will  be  packed  evenly  and  uniformly  to  prevent  uneven 
settlement.  Where  puddling  is  required,  the  earth  will  be  spread  in 
layers  no^-  exceeding  six  inches  in  depth,  and  each  course  will  be  well 
sprinkled  with  water  and  tramped,  and  then  be  cut  through  with  a 
spade  or  shovel  into  the  ground  or  course  below,  water  being  added 
as  the  cutting  goes  on  until  it  is  worked  into  a  stiff  and  cohesive  mass, 
before  another  course  is  commenced.  The  quantity,  quality,  and  dis- 
position of  rammed  and  puddled  earth  will  be  regulated  by  the  engi- 
nears.  It  will  be  measured,  estimated,  and  paid  for  as  embankment, 
to  which  the  price  affixed  in  the  following  proposal  for  ramming  or 
puddling,  as  the  case  may  be,  will  be  additional. 

23.  No  logs,  trees,  stumps,  brushwood,  roots,  leaves,  grass,  or  stones 
shall  be  left  in  or  admitted  into  any  part  of  the  embankment ;  and  no 
Irozen  earth  or  clods  will  be  admitted,  except  by  special  permission  of 
the  engineer,  and  then  only  in  the  outer  edge  of  the  embankment. 

24.  The  banks  when  finished  will  be  made  smooth  on  the  top  and 
slopes,  and  when  complete  the  soil  and  muck  which  may  be  reserved 
for  this  purpose  will  be  thrown  upon  the  top  and  outer  slopes,  and  be 
trimmed  to  conform  to  them. 

25.  All  work  done  under  these  specifications  will  be  in  all  respects 
in  strict  conformity  with  the  direoiions  of  the  engineers,  and  any  work 
which  they  may  require  and  which  may  not  be  specified,  will  be 
executed  by  the  contractor,  and  will  be  valued  by  the  engineer  in 
charge,  whose  valuation  will  be  final  and  without  appeal. 

26.  No  ardent  spirits  shall  be  used  or  allowed  on  any  part  of  the 
work,  and  no  disorderly  person  or  persons  objected  to  by  the  engineer 
shall  be  retained  in  the  employment  of  the  contractor.  Permitting 
men  to  board  where  ardent  spirits  are  used  or  sold,  though  the  pre- 
mises should  not  be  under  the  control  of  the  contractor,  will  be  con* 
sidered  a  violation  of  this  rule  ;  any  violation  of  it  will  be  considered 
sufficient  ground  for  the  engineer  to  declare  the  contract  void. 

27.  Extra  work. — No  allowance  for  extra  work,  beyond  that 
specified,  will  be  made,  except  such  as  shall  have  been  done  by  the 
special  written  order  of  the  engineer.  All  claims  for  extra  work  must 
be  presented  to  the  engineer  at  the  end  of  the  month  in  which  such 
extra  work  shall  be  done,  to  be  settled  in  the  estimate  of  work  done 
within  that  month,  or  they  will  not  be  considered. 

28.  Monthly  estimatea. — Monthly  estimates  will  be  made  between 
the  first  and  tenth  of  each  month  approximate  of  the  whole  amount  of 
work  done  within  the  month,  and  as  soon  thereafter  as  practicable  a 
payment  will  be  made  of  nine-tenths  of  such  estimates.  But  should 
the  contractor  abandon  the  work  or  the  engineer  declare  the  contract 
void,  all  the  work  not  paid  for,  as  well  as  the  retained  percentage, 
will  be  forfeited  to  the  United  States. 

29.  No  contract  will  be  sublet  in  whole  or  in  part,  but  the  con- 
tractors will  be  required  to  give  their  personal  and  constant  attention 
to  the  work  during  its  progress. 
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30.  The  subscriber  offers  to  contract  to  do  all  the  earth  work  and 
rip  rap  about  the  distributing  reservoir  at  the  prices  mentioned  in  the 
following  table,  and  to  complete  the  work  according  to  the  preceding 
specifications,  and  upon  the  terms  and  conditions  stipulated  in  the  con- 
tract which  he  may  hereafter  subscribe,  in  the  form  of  which  a  copy 
has  been  shown  to  and  read  by  him : 


$5,000  00 


Signed  by  me,  this  tenth  day  of  May,  in  the  year  of  our  Lord  1858. 

A.  A.  McGAFFEY. 


To  Captain  M.  C.  Meigs^  U.  8.  Engineers: 

We,  the  undersigned,  residents  of  ,  in  the  State  of 

,  hereby  jointly  and  severally,  covenant  with  the 
United  States,  and  guaranty  in  case  the  foregoing  bid  of 
be  accepted,  that  he  or  they  will,  within  ten  days  after  the  acceptance 
of  the  said  bid,  execute  a  contract  for  the  same,  with  good  and  suffi- 
cient sureties,  to  perform  the  work  in  conformity  to  the  terms  of  the 
advertisement  and  specifications  under  which  it  was  made.  And  in 
case  the  said  should  fail  to  enter  into  contract  as  afore- 

said, we  guaranty  to  make  good  the  difference  between  the  offer  by  the 
said  and  the  next  lowest  bidders. 

I  hereby  certify  that,  to  the  best  of  my  knowledge  and  belief,  the 
above  named  guarantors  are  good  and  sufficient. 
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WASHINGTON  AQUEDUCT. 

Specificaiicms  for  conduit  under  hank  of  distributing  reservoir. 

!•  The  conduit  will  be  circular,  and , generally  of  seven  feet  interior 
diameter  ;  it  will,*  when  of  brick^  be  built  of  two  separate  four  and  a 
half  inch  rings  of  hard  brick. 

2.  Where  directed  by  the  engineer  concrete  or  rubble  stone  masonry 
will  be  substituted  for  brick^  in  whole  or  in  part,  particularly  in  the 
lower  or  reversed  arch. 

3.  Proposals  will  be  received  for  each  kind  of  work,  and  where 
stone  is  used,  for  furnishing  it  both  in  shape  and  size  for  masonry 

,  and  for  concrete. 

4.  The  centre  of  the  conduit  at  any  point  is  the  grade  of  the  aque- 
duct at  that  place.  The  excavations  and  embankments  will  be  made 
to  the  level  of  grade  at  each  place  of  operations  before  the  contractor 
for  the  conduit  will  be  allowed  to  commence  his  work  there.  The 
excavation  for  the  lower  semicircle  or  reversed  arch,  however,  will 
generally  be  made  by  the  contractor  for  the  conduit,  and  it  will  be 
trimmed  out  but  little  in  advance  of  the  laying  of  the  masonry.  After 
a  length  of  one  hundred  feet  of  masonry  is  finished  the  excavation  for 
the  next  one  hundred  feet,  if  of  suitable  material,  will  be  placed  upon 
the  work  iust  laid  as  back  filling,  and  will  be  well  rammed  to  sustain 
the  hauncnes  of  the  arch. 

5.  This  excavation,  when  in  earth,  will  be  carefully  made  to  the 
prescribed  form  of  the  extrados  of  the  reversed  arch ;  it  will  be  evenly 
trimmed  to  receive  the  masonry  or  concrete,  without  waste  of  mortar. 

6.  Where  embankments  are  made  in  ravines,  the  excavation  of  ad- 
jacent cuts  will  be  made  by  the  contractors  for  graduation,  who  may 
be  required  in  such  places  to  excavate  in  part  the  lower  semicircle. 
The  excavation  thus  made  will  be  about  three  and  a  half  feet  deep, 
six  feet  wide  on  top,  and  four  feet  wide  on  bottom,  and  will  leave  the 
remainder  of  the  excavation  to  be  removed  in  trimming ;  such  trim- 
ming will  be  paid  for  by  the  lineal  foot.  The  material  taken  out  will 
be  used  in  embankment,  and  will  be  paid  for  as  such,  unless  it  be  rock, 
when  it  will  be  paid  for  as  excavation.  The  price  for  trimming  is 
intended  to  cover  the  expense  of  preparing  the  trench  for  the  conduit. 

7.  In  places  where  the  excavation  above  grade  shall  be  left  un- 
touched or  unfinished  by  the  contractor  for  graduation,  the  contractor 
for  conduit  may  be  required  to  take  it  for  the  back  filling  for  any 
finished  conduit,  and  will  be  paid  for  it  only  as  embankment ;  and 
any  solid  rock  requiring  blasting  or  quarrying  in  such  cuts  will  be 
paid  for  as  rock  excavation.  If  needed  for  masonry  or  concrete,  the 
contractor  may  use  it,  if  suitable,  without  charge  therefor,  and  he 
will  be  paid  for  his  masonry  or  concrete  as  though  he  had  furnished 
the  stone  from  without  the  work. 

8.  In  rock  cuttings  care  will  be  taken  to  cut  the  lower  semicircle 
as  nearly  as  possible  to  the  required  form,  and  any  irregularity  made 
in  blasting  and  quarrying  will  be  filled  with  the  masonry  or  concrete, 
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which  in  snch  places  may  be  required  to  take  the  place,  in  whole  or 
in  part,  of  the  brick  work  below -grade. 

9.  Brick  masonry  in  conduit. — The  bricks,  at  the  time  of  laying, 
will  be  thoroughly  wet ;  every  brick  must  be  laid  and  pressed  down 
into  a  full  bed  of  mortar,  which  shall  cover  its  bed  and  joints  ;  and 
this  bedding  shall  be  done  at  one  operation  for  each  brick,  so  that  no 
mortar  need  be  worked  in  after  the  brick  is  placed.  The  inner  edge 
of  the  joint  of  each  course  will  be  the  least  possible  to  admit  of  mor- 
tar between  the  bricks.  The  ioint  of  mortar  between  each  two  rings 
will  not  be  less  than  three-eighths  of  an  inch  in  thickness. 

10.  The  masonry  or  concrete  will  not  be  commenced  at  any  point 
until  the  trench,  trimmed  and  prepared,  has  been  inspected  and  ap- 
proved by  the  engineers. 

11.  Stone  masonry  of  conduit. — This  will  be  made  of  small  rubble 
stone,  none  of  which  will  exceed  fourteen  inches  in  width  or  depth. 
Each  stone  will  be  laid  in  a  full  bed  of  mortar,  and  hammered  till  the 
mortar  is  pressed  out  at  the  &ont,  and  the  joints  are  completely  filled. 
The  work,  when  laid  together,  shall  be  water  tight,  and  if  upon  trial 
it  should  prove  not  to  be  so,  it  will  be  taken  up  and  relaid  by  the  con- 
tractor at  his  own  expense.  Its  inner  surface  will  be  well  plastered 
with  a  coat  of  cement  mortar,  and  be  floated  smooth  and  even. 

12.  Concrete. — The  stone  for  concrete  must  be  hard  and  sound.  It 
will  be  broken  to  pass  through  a  two-inch  ring.  It  must  be  kept  free 
from  sticks  and  dirt,  and  when  mixed  and  laid  will  be  rammed  into  a 
compact  and  water-tight  mass. 

13.  One  barrel  of  cement,  with  two  barrels  of  sand  and  thirty  cubic 
feet  of  stone,  will  make  a  batch  of  concrete. 

14.  The  materials  must  all  be  measured — the  sand  and  cement  in 
barrels,  and  the  broken  stone  in  boxes  containing  ten  cubic  feet  each; 
which  boxes  will  be  furnished  by  the  United  States. 

16.  The  mortar  having  been  spread  upon  a  bed  of  plank,  the  broken 
stone  will  be  spread  evenly  over  it,  and  the  whole  mass  turned  over 
twice,  and  thoroughly  mixed  with  a  hoe  or  shovel. 

16.  It  will  then  be  deposited  in  its  place,  and  carefully  packed  to 
form,  either  by  ramming  or  by  floating  the  upper  or  exposed  surface 
with  a  straight-edge. 

17.  The  concrete  and  masonry  of  the  reversed  arch  will  average  the 
required  thickness  in  each  place,  and  be  estimated  and  paid  for  as  of 
that  thickness,  and  no  allowance  will  be  made  to  the  contractor  for 
filling  up  any  excess  of  size  in  the  excavation  of  the  trench. 

18.  Full  directions  with  drawings  of  the  mode  of  construction, 
whether  of  brick  alone  or  of  brick,  stone,  or  concrete,  in  whole  or  in 
part,  in  each  portion  of  the  work,  will  be  given  by  the  engineer  from 
time  to  time,  and  he  will  be  the  judge  as  to  which  mode  of  construc- 
tion is  to  be  adopted  in  each  portion  of  the  work. 

19.  Before  the  centres  are  struck,  the  ground  between  the  arch  and 
the  bank  in  cuts  and  the  top  of  embankments  over  low  grounds  will 
be  well  cleared  of  all  rubbish,  and  such  space  as  may  be  required  will 
be  filled  with  fine  water-tight  earth,  and  be  well  rammed  or  puddled 
to  support  the  haunches  of  the  arch. 

20.  Embankment  and  backfilling. — After  clearing   off    the   space 
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between  the  conduit  and  the  sides  of  cuts  and  the  top  of  the  embank- 
ments, the  banks  above  grade  will  be  carried  up.  These  will,  so  far 
as  practicable,  be  carted  in  and  spread  in  layers  of  three  inches  in 
depth. 

21.  When  earth  is  required  to  be  rammed,  it  will  be  done  (in  courses 
not  exceeding  three  inches  in  depth)  with  a  heavy  maul  of  iron  or 
wood,  and  will  be  packed  evenly  and  uniformly  to  prevent  uneven 
settlement.  Where  puddling  is  required,  the  earth  will  be  spread  in 
layers  not  exceeding  six  inches  in  depth,  and  each  course  shall  be  well 
sprinkled  with  water  and  tramped,  and  then  be  cut  through  with  a 
spade  or  shovel  into  the  ground  or  course  below,  wa*;er  being  added 
as  the  cutting  goes  on,  until  it  is  worked  into  a  stiff  and  cohesive  mass 
before  another  course  is  commenced.  The  quantity,  quality,  and  dis- 
position of  rammed  and  puddled  earth  will  be  regulated  by  the  engi- 
neer. It  will  be  measured,  estimated,  and  paid  for  as  embankment 
carried  into  bank,  to  which  the  price  affixed  in  the  following  proposal 
for  ramming  or  puddling,  as  the  case  may  be,  will  be  additional. 

22.  No  logs,  trees,  stumps,  brushwood,  roots,  leaves,  grass,  or 
stones,  shall  be  left  in  or  admitted  into  any  part  of  the  embankment; 
and  no  frozen  earth  or  clods  will  be  admitted,  except  by  special  per- 
mission of  the  engineer,  and  then  only  in  the  outer  edge  of  the 
embankment. 

23.  The  banks  when  finished  will  be  made  smooth  on  the  top  and 
slopes  ;  and  when  complete  the  soil  and  muck  which  may  be  reserved 
for  this  purpose  will  be  thrown  upon  the  top  and  slopes,  and  be  trim- 
med to  conform  to  them. 

24.  All  work  done  under  these  specifications  will  be  in  all  respect? 
in  strict  conformity  with  the  directions  of  the  engineers,  and  any 
work  which  they  may  require  and  which  may  not  be  specified,  will  be 
valued  by  the  engineer  in  charge  ;  and  his  decision  shall  be  final  and 
without  appeal. 

25.  No  ardent  spirits  shall  be  used  or  allowed  on  any  part  of  the 
work,  and  no  disorderly  person  or  persons  objected  to  by  the  engineer 
shall  be  retained  in  the  employment  of  the  contractor.  Permitting 
men  to  board  where  ardent  spirits  are  used  or  sold,  though  the  premises 
should  not  be  under  the  control  of  the  contractor,  will  be  considered  a 
violation  of  this  rule  ;  any  violation  of  it  will  be  considered  sufficient 
ground  for  the  engineer  to  declare  the  contract  void. 

26.  Mortar. — The  mortar  for  masonry  will  be  made  of  two  parts  by 
measure  of  clean,  sharp,  well-screened  sand,  to  one  part  of  cement. 
It  will  be  mixed  on  a  bed  of  plank,  to  be  approved  by  the  engineer. 
The  mortar  bed  will  be  protected  by  a  canvas  shelter  from  soaking 
rains  or  drying  sun. 

27.  The  sand  and  cement,  after  being  measured,  will  be  mixed  dry, 
and  small  quantities  only  taken  from  the  heap,  will  be  mixed  with 
water  as  required. 

28.  The  time  from  the  first  wetting  of  the  cement  to  the  using  of 
the  mortar  shall  not  exceed  half  an  hour. 

29.  Cement  will  be  furnished  by  the  United  States  at  their  cement 
house  on  the  bank  of  the  canal,  from  which  it  will  be  transported  by 
the  contractor  at  his  own  cost.  It  will  be  drawn  upon  the  written 
orders  of  the  engineer,  who  will  be  thq  sole  judge  as  to  which  depot 
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it  shall  be  drawn  from,  and  shall  express  the  same  in  said  orders.  The 
quantity  shall  not  in  any  case  exceed  six  hundred  pounds  to  each  thou- 
sand brick,  nor  three  hundred  pounds  to  each  cubic  yard  of  stone 
laid.  Either  in  masonry  or  concrete  any  excess  over  this  will  be 
charged  to  the  contractor,  at  the  rate  of  fifty  cents  per  hundred  pounds. 
Any  unnecessary  waste  of  cement  detected  by  the  engineer  will  also 
be  charged  against  the  contractor  at  the  same  rate,  wnether  the  pre- 
scribed quantity  be  used  in  the  work  or  not;  and  of  the  proper  care 
exercised  by  the  contractor  the  engineer  will  be  the  judge.  The  con- 
tractor will  be  required  to  provide  sheds  for  keeping  the  cement  at  the 
work  dry  and  secure  from  the  weather,  and  he  will  also  return  the 
bags  or  barrels,  if  required,  to  the  United  States. 

30.  Sand  will  be  furnished  by  the  United  States  on  the  bank  of  the 
canal.  It  will  be  hauled  by  the  contractor  at  his  own  cost,  and 
deposited  upon  beds  to  be  by  him  prepared  for  it,  to  be  approved  by 
the  engineer.  It  must  be  transported,  deposited,  and  used  without 
waste,  and  any  waste  will  be  charged  to  the  contractbr. 

31.  He  will  be  required  to  haul  sand  in  advance  of  his  work,  if 
necessary  to  clear  the  bins  and  landings  for  the  reception  of  addi- 
tional sand. 

32.  Bricks  will  be  furnished  by  the  United  States,  delivered  upon 
the  banks  of  the  canal,  or  at  some  other  point  equally  convenient, 
and  will  be  transported  to  the  work  by  the  contractor  for  masonry. 
The  landings  from  which  they  are  to  be  taken  will  be  designated  by 
the  engineer. 

33.  It  is  expressly  stipulated  that,  although  the  United  States  agrees 
to  furnish  the  materials  above  named,  and  will  make  every  effort  to 
do  the  same,  yet  that  if  from  any  cause  there  should  be  delay  or 
failure  on  the  part  of  the  said  United  States,  there  shall  not  be  any 
claim  for  damages  on  the  part  of  said  contractors  against  the  United 
States. 

34.  The  forms  and  the  centres  for  laying  the  conduit  will  be  fur- 
nished by  the  United  States  at  the  rate  of  three  hundred  feet  of  cen- 
tres for  each  gang  of  not  less  than  twelve  bricklayers,  but  the  contractor 
for  the  conduit  will  be  required  to  transport  them  from  the  bank  of 
the  canal  to  his  work,  and  from  any  one  part  of  it  where  they  may 
have  been  deposited  or  used  to  any  other  part  where  they  may  be  needed ; 
he  will  set  them  under  the  direction  of  the  engineer,  and  he  will  be 
required  to  take  proper  care  that  they  be  not  unnecessarily  damaged. 
It  damaged,  they  will  be  repaired  by  the  United  States  at  the  expense 
of  the  contractor.  He  will  also  give  due  notice  to  the  engineer  of  the 
time  when  he  will  need  centres,  cement,  and  sand,  and  of  the  quantity 
of  each. 

35.  All  work  done  under  this  specification  will  be  in  all  respects  in 
strict  conformity  with  the  directions  of  the  engineer,  and  any  work 
which  he  may  require  to  be  done,  and  which  may  not  be  particularly 
specified,  will  be  valued  by  the  engineer,  and  his  decision  will  be  final 
and  without  appeal. 

36.  The  subscriber  offers  to  contract  to  do  all  the  work  required  to 
prepare  for,  lay,  and  embank  over  the  conduit  on  section  No.  — ,  at 
the  prices  stated  in  the  following  table,  and  to  complete  the  work 
according  to  the  preceding  specifications,  and  upon  the  terms  and  con- 
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ditions  Btipulated  in  the  contract  which  he  may  hereafter  subscrihe,  in 
the  form  a  copy  of  which  has  been  shown  to  and  read  by  him. 
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Signed  by  me  this  10th  day  of  May,  in  the  year  of  our  Lord  1858. 

A.  A.  McGAFFEY. 

To  Captain  M.  O.  MeigSy  United  States  Engineers : 

We,  the  undersigned,  residents  of ,  in  the  State  of 


hereby,  jointly  and  severally  covenant  with  the  United  States,  and 

guaranty  in  case  the  foregoing  bid  of be  accepted,  that  he  or 

they  will,  within  ten  days  after  the  acceptance  of  the  said  bid,  execute 
a  contract  for  the  same,  with  good  and  sufficient  sureties,  to  perform 
the  work  in  conformity  to  the  terms  of  the  advertisement  and  specifi- 
cations under  which  it  was  made.     And  in  case  the  said shall 

fail  to  enter  into  contract  as  aforesaid,  we  guaranty  to  make  good  the 

difference  between  the  offer  by  the  said and  the  next  lowest 

bidders. 

I  hereby  certify  that,  to  the  best  of  my  knowledge  and  belief,  the 
abovenamed  guarantors  are  good  and  sufficient. 


WASHINGTON  AQUEDUCI. 

Specifications  for  laying  the  cast-iron  mains  of  the  Washington 

Aqueduct. 

1 .  Distribution  of  the  pipes, — The  mains  are  cast  in  lengths  of  nine 
or  twelve  feet,  their  interior  diameter  varying  from  twelve  inches  to 
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foHy-eight  inches,  and  their  weights  from  six  hundred  and  fifty 
pounds  to  ahout  three  tons.  There  are  also  reducing  pipes,  bends, 
branches,  &c.  of  various  dimensions  and  weights. 

2.  These  are  to  be  hauled  from  or  to  such  points  on  the  line  between 
the  distributing  reservoir  and  Georgetown,  and  to  such  point  or 
places  of  the  cities  of  Washington  and  Georgetown,  as  the  engineer 
in  charge  may  select ;  and  they  are  to  be  distributed  in  such  quanti- 
tities,  at  such  points,  and  in  such  time  and  manner  as  he  may 
require. 

3.  The  pipes  are  to  be  taken^  after  inspection  and  approval,  from 
such  points  as  the  said  engineer  may  select  to  deliver  them,  and 
placed  along  the  lines  designated  in  a  neat  and  regular  manner,  and 
m  such  proximity  to  the  proposed  trench  for  their  reception  as  the 
said  engineer  or  his  deputy  may  deem  proper. 

4.  The  greatest  care  is  to  be  observed  in  loading  and  unloading 
and  delivering  the  pipes,  so  as  to  avoid  the  possibility  of  their  injury 
by  shocks  and  blows.  Any  damage  will  be  charged  against  the  con- 
tractor. 

5.  The  price  paid  for  hauling  shall  be  for  the  ton  of  2,240  (twenty- 
two  hundred  and  forty)  pounds,  and  shall  cover  all  charges  incident 
to  the  transportation,  loading,  unloading,  and  distribution  of  the 
pipes. 

6.  Excavation  of  the  trench. — The  location,  width,  depth,  and  form 
of  the  trench,  which  is  to  receive  the  pipes  aforesaid,  will  be  deter- 
mined in  all  cases  by  the  aforesaid  engineer  or  his  assistant,  and 
defined  upon  the  ground  by  appropriate  stakes  and  demarcations,  and 
the  dimensions  so  given,  as  well  as  the  instructions  with  regard  to 
the  work  given  by  the  said  engineer  or  his  assistant,  are  to  be  carefully 
and  accurately  conformed  to  by  the  contractor. 

T.  In  paved  streets,  before  excavating  the  trench,  the  pavement  is 
to  be  removed  for  a  width,  six  inches  on  each  side,  greater  than  the 
width  of  said  trench,  and  the  stones  so  obtained  are  to  be  carefully 
piled  alongside. 

8.  The  trench  is  to  be  opened  no  faster  than  the  pipes  can  be  laid 
into  it  and  filled  over,  and  in  no  case  shall  a  greater  length  of  trench 
than  the  engineer  or  his  assistant  may  deem  safe  and  proper  be 
opened  at  one  and  the  same  time.  The  top  width  of  the  said  trench 
shall  in  no  case  be  less  than  2j^  (two  and  a  half)  feet. 

9.  Refilling  the  trench, — The  trench  is  not  to  be  refilled  with  the 
material  obtained  from  its  excavation  until  the  joints  shall  have  been 
completed  to  the  satisfaction  of  the  engineer  ot  his  deputy. 

10.  The  trench  is  to  be  refilled  by  layers  of  earth  not  more  than 
6  (six)  inches  in  thickness,  distributed  as  evenly  as  possible  along  the 
trench.  The  earth  is  to  be  thoroughly  rammed  around  and  under  the 
pipe  without  disturbing  it  from  its  position,  with  pointed  iron  bars, 
so  as  to  secure  for  it,  at  all  points,  a  perfectly  firm  and  equal  bearing. 
The  filling  and  ramming  in  these  layers  is  to  be  continued  until  the 
trench  is  completely  filled ;  the  surplus  earth,  if  any,  is  then  to  be 
deposited  in  a  mound  over  the  trench,  and  so  left  until,  in  the  opinion 
of  the  said  engineer  or  his  assistant,  the  pavement  may  be  replaced 
without  risk  of  settlement. 

11.  The  repaving  of  the  street  shall  then  be  executed  by  the  con- 
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tractor  in  a  neat  and  workmanlike  manner,  to  the  satisfaction  of  the 
engineer  aforesaid,  or  his  deputy. 

12.  The  contractor  shall  provide  at  his  own  expense,  the  proper 
barricades  and  signals,  by  night  and  day,  for  the  protection  of  vehicles 
or  passengers  along  the  streets,  and  he  shall  be  responsible  for  any 
damage  resulting  from  carelessness  in  this  particular.  He  shall  also 
be  careful  to  interfere  with  or  interrupt  to  as  small  an  extent  as  pos- 
sible, under  the  circumstances,  the  travel  along  the  streets  of  the  cities 
aforesaid. 

13.  The  greatest  care  shall  be  taken  to  avoid  injury  to  gas  or  water 
pipes  which  the  excavation  of  the  trench  may  expose,  and  the  con- 
ractor  shall  be  held  accountable  to  the  United  States  for  the  cost  of 
tepairing  or  satisfying  any  damages  resulting  therefrom. 

14.  No  sewer,  culvert,  or  drain  shall  be  interfered  with  in  any 
manner,  except  as  the  engineer  or  his  assistant  may  determine  or 
sanction. 

15.  At.the  crossing  of  the  canal  on  Four-and-a-half  street  west,  the 
pipes  will  be  sunk  below  the  water  into  a  trench  dredged  out  to  such 
a  depth  as  shall  insure  their  safety,  and  the  price  of  excavation  of  the 
said  trench  shall  be  the  same  per  cubic  yard  as  for  that  over  seven  feet 
in  depth  on  dry  land.  No. charge  is  to  be  tnnde  for  joining  or  sinking 
the  pipe  beyond  that  paid  on  the  remainder  of  the  line. 

16.  The  unit  of  measure  for  the  excavation  of  the  aforesaid  trench 
shall  be  the  cubic  yard  ;  the  prices  paid  for  the  same  shall  cover  all 
costs  incident  to  the  excavation  and  refilling,  as  hereinbefore  specified  ; 
also  the  shoring  of  the  sides  of  the  trench,  where  the  said  engineer  or 
bis  deputy  shall  deem  such  a  precaution  necessary,  and  the  depositing 
of  the  pipes  in  the  trench,  ready  for  the  operation  of  caulking  the 
joints. 

17.  The  measurement  of  the  excavation  of  the  trench  shall  be 
according  to  the  dimensions  as  given  by  the  engineer  aforesaid,  or  his 
assistant,  before  opening  the  trench,  unless  he  shall  deem  it  proper 
to  alter  those  dimensions. 

18.  No  allowance  will  be  made  or  expected  for  excavation  outside 
of  these,  and,  in  case  of  falls  or  slides  from  the  sides  of  the  excava- 

«tion,  the  contractor  aforesaid  will  remove  at  his  own  expense  and 
restore  the  trench,  as  to  its  grade,  to  the  same  condition  as  before  the 
said  falls  or  slides  had  taken  place.  He  shall  also  keep  the  trench 
clear  of  water  at  his  own  cost. 

19.  The  work  of  repaving  the  trench  will  be  estimated  and  paid  for 
by  the  square  yard,  and  the  price  paid  for  this  work  shall  cover  all 
charges  incident  to  the  same,  from  the  removal  of  the  stones  to  the 
complete  restoration  of  the  street  surface,  including  crossings,  &c. 

20.  Laying  the  pipes. — The  pipes  will  in  no  case  be  allowed  to  rest 
for  their  final  foundation  upon  stone  or  upon  the  bottom  of  the  trench 
as  excavated,  but  shall  be  temporarily  supported,  about  6  (six)  inches 
above  the  bottom,  by  mounds  of  earth  near  the  ends  of  the  pipes  until 
the  caulking  and  filling  of  the  joints  is  completed  ;  after  which  the 
earth  is  to  be  filled  in  as  hereinbefore  specified. 

21.  The  pipes  shall  be  laid  so  as  to  allow  one-quarter  of  an  inch 
play  for  expansion  and  contraction  lengthways.  The  line  of  the 
pipes  is  to  conform  accurately  to  that  established  by  the  said  engi- 
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neer  or  aBsistant.     It  is  understood  that  no  excavation  is  to  be  paid 
for  until  the  trench  is  refilled,  as  hereinbefore  specified. 

22.  Jointing  the  pipes. — The  annular  space  between  the  pipes  at  the 
joints  shall  be  fitted,  well-filled,  and  thoroughly  caulked  with  the 
proper  tools,  with  sound  and  well-tarred  gasKet  of  the  best  quality. 
This  gasket  must  be  introduced  in  rolls,  the  ends  breaking  joints  on 
the  opposite  sides  of  the  pipes  so  as  surely  to  prevent  the  lead  from  run- 
ning through.  Great  care  must  be  taken  to  secure  the  thorough 
packing  of  this  gasket,  and  at  the  same  time  to  avoid  injury  to  the 
bell  of  the  pipe  by  careless  blows  of  the  caulking  hammers.  The 
rolls  of  gasket  are  to  be  of  such  uniform  diameter  as  to  insure  the 
exact  fitting  and  concentricity  of  the  interior  surfaces  of  the  two  ends 
of  pipe  joined. 

23.  The  weight  of  the  caulking  hammer  is  iiot  to  exceed  three 
pounds  for  the  small  pipes  or  seven  for  the  large  ones. 

24.  The  joint  is  to  be  filled  with  gasket  until  within  a  certain  dis- 
tance of  the  mouth  of  the  bell  of  the  pipe,  which  distance  shall  be  as 
follows : 

For  pipe  twelve  inches  in  diameter  and  under,  2  inches. 

For  pipe  over  twelve  inches  and  not  over  thirty  inches  in  diameter, 
2\  inches. 

For  pipe  over  thirty  inches  and  not  over  fifty  inches  in  diameter,  3 
inches. 

25.  The  remainder  of  the  joint  is  to  be  filled  with  lead  poured  in 
carefully,  so  as  to  fill  it  completely,  and,  after  cooling,  well  ham- 
mered and  caulked  into  it,  so  as  to  be  perfectly  water-tight.  No  extra 
charge  will  be  allowed  for  laying  on  curves. 

26.  The  lead  and  all  other  materials  will  be  furnished  by  the  con- 
tractor. 

27.  The  price  paid  for  this  work  will  be  at  a  certain  rate  per  joint, 
and  this  price  is  understood  to  cover  the  joints  of  branches,  bends,  and 
cocks  or  valves,  and  all  the  materials,  tools,  &c. 

28.  The  contractor  for  this  work  will  be  held  responsible  for  the 
cost  of  repairing  all  leaks  which  may  occur  for  six  months  after  the 
introduction  of  the  water  into  the  cities  ;  and  with  this  view  there 
will  be  a  reservation  of  ten  per  cent,  upon  all  payments  under  this 
specification  retained  by  the  United  States  until  that  time  shall  have 
elapsed,  when  so  much  of  said  reservation  as  shall  remain  due  to  the 
contractor,  after  deducting  the  cost  of  said  repairs,  shall  be  paid  to 
him. 

PROPOSAL. 

29.  I  offer  to  do  the  work  according  to  these  specifications  signed 
by  me  at  the  following  prices,  to  wit : 

30.  For  hauling  for  all  distances,  per  ton  of  2,240  pounds...       $1  50 

31.  Excavation  under  and  up  to  seven  feet  in  depth,  per  cubic 

yard 16 

32.  Excavation  under  twelve  and  over  seven  feet  in  depth, 

per  cubic  yard 18 

33.  Hard  rock  excavation,  per  cubic  yard 1  25 

34.  For  paving,  per  square  yard 16 

35.  For  laying  four-inch  pipes  and  under,  per  joint 1  60 
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36.  For  laying  six-inch  pipes,  per  joiat • |1  75 

37.  For  laying  eight-inch  pipes,  per  joint 2  00 

38.  For  laying  ten-inch  pipes,  per  joint 2  50 

39.  For  laying  twelve-inch  pipes,  per  joint 2  50 

40.  For  laying  twenty-inch  pipes,  per  joint 3  50 

41.  For  laying  thirty-inch  pipes,  per  joint... 6  00 

42.  All  work  not  specified  to  be  paid  for  at  the  estimate  of  the 
engineer  in  charge,  whose  decision  shall  be  final  and  conclusive  in  all 
matters  connected  with  or  questions  arising  out  of  this  contract. 

43.  The  above  prices  include  all  materials,  tools,  hauling,  lumber, 
workmanship,  and  every  expense  attending  the  hauling  and  laying  of 
the  pipes  with  the  valves  and  other  attachments,  ready  for  the  intro- 
duction of  the  water. 

44.  Signed  by  me,  this  tenth  day  of  May,  1858. 

A.  A.  McGAFFEY. 

To  Captain  M,  C.  Meigs ^  United  States  Engineers: 

We,  the  undersigned,  residents  of :-,  in  the  State  of , 

hereby,  jointly  and  severally  covenant  with  the  United  States,  and 
guaranty  in  case  the  foregoing  bid  of  ■  be  accepted,  that  he  or 
they  will,  within  ten  days  after  the  acceptance  of  the  said  bid,  execute 
a  contract  for  the  same^  with  good  and  sufficient  sureties,  to  perform 
the  work  in  conformity  to  the  terms  of  the  advertisement  and  specifi- 
cations under  which  it  was  mode.     And  in  case  the  said shall 

fail  to  enter  into  contract  as  aforesaid,  we  guaranty  to  make  good  the 

difierence  between  the  ofi'er  by  the  said  and  the  next  lowest 

bidders. 

I  hereby  certify  that,  to  the  best  of  my  knowledge  and  belief,  the 
abovenamed  guarantors  are  good  and  sufficient. 


WASHINGrON  AQUEDUCT. 


Specification  of  masonry — General  description. 

1.  The  various  works  of  masonry  are  explained  by  drawings,  and 
in  the  course  of  the  work  full  working  drawings  of  details  will  be  fur- 
nished by  the  engineers. 

2.  The  drawings  will  be  strictly  followed  by  the  contractor. 

3.  The  stone  for  dressed  face  work,  for  ashlar,  for  ring  stones  of 
arches,  and  generally  for  cut  and  finished  work,  will  be  of  gray  sand- 
stone from  the  government  quarry  at  Seneca.  This  quarry  is  worked 
for  the  United  States  by  H.  L.  Gallaher,  and  the  stone  is  supplied  at 
the  following  prices : 

4.  For  quarrying  ashlar,  ring  stones,  steps,  and  other  dimension 

stone,  to  be  cut,  per  cubic  foot $0  18 

5.  For  rubble  for  backing,  per  perch 75 

6.  For  cutting  ring  stones,  steps,  and  coping,  per  super- 

ficial foot  of  surface  cut 25 

7.  For  cutting  ashlar,  rock  face,  per  superficial  foot  of  beds 

and  joints 18 
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8.  Stone  delivered  at  the  quarry  on  boats  famished  by  the  con- 
tractor for  masonry. 

9.  Stone  will  be  delivered  to  the  contractor,  and  charged  to  him  at 
the  above  rates  ;  or  he  may  quarry  sandstone  of  the  same  color  and 
quality  elsewhere,  and  cut  them  himself.  It  is  also  left  optional  with 
him  whether  to  receive  the  stone  in  the  rough  at  the  first-named  rate, 
and  cut  them  himself,  or  to  receive  them  ready  cut  at  the  rates 
specified. 

10.  Rubble  stone  for  backing  will  be  of  hard  blue  stone  or  gneiss 
from  the  quarries  near  the  line  of  the  aqueduct  and  canal. 

11.  Masonry — to  be  built  of  sound,  well-shaped,  and  durable  stone, 
or  hard,  well-burned  brick,  laid  in  full  beds  of  mortar,  composed  of 
clean,  sharp  sand  and  hydraulic  cement. 

12.  The  joints  of  mortar  should  not  be  more  than  three-eighths 
of  an  inch  in  thicknes«;  in  brick  work,  and  half  an  inch  in  stone.  Iron 
clamps  will  be  furnished  by  the  United  States,  but  the  contractor  will 
be  required  to  build  them  into  the  masonry.  The  stones  will  be  set 
carefully  and  accurately.  The  whole  of  the  masonry  will  be  laid  in 
flush  mortar  and  grouted,  so  as  to  insure  every  joint  to  be  filled  solid 
with  cement  mortar  or  grout. 

13.  Spandrels,  abutments,  and  foundation  walls  will  be  of  the  best 
quality  of  rock  face  masonry,  built  with  stones  not  less  than  six 
inches  thick,  nor  less  than  eighteen  inches  bed  ;  every  stone  less  than 
two  feet  in  thickness  to  have  at  least  one-half  more  bed  than  rise ; 
over  that  thickness  it  is  sufficient  that  its  bed  and  rise  are  the  same. 
The  bond  shall  in  no  case  be  less  than  eighteen  inches :  there  shall  be 
at  least  cne  header  in  every  eight  feet  of  a  course,  and  no  stone  shall 
be  considered  as  a  header  that  is  less  than  four  feet  in  length.  In 
spandrels  and  backing,  the  stones  in  contact  with  the  arch  will  be  laid 
for  the  depth  designated  in  the  drawings,  with  their  beds  conforming 
to  the  radius  lines  of  the  arch. 

14.  Where  masonry  or  concrete  is  laid  upon  or  against  rock,  the  rock 
must  be  first  freed  from  all  earthy  matter,  by  scraping  and  washing, 
and  all  irregularities  and  projections  removed,  so  as  to  bring  it  to  a 
uniform  surface  ;  it  will  also  be  kept  wet  at  the  time  of  laying  the 
masonry,  and  all  holes  and  depressions  will  be  filled  with  concrete  or 
with  spalls,  forced  into  full  beds  of  mortar  ;  and  the  stones  forming 
the  first  course  will  be  selected  of  the  largest  size.  The  stone  used  in 
masonry  should  be  kept  wet,  and  free  from  any  dirt  that  would  pre- 
vent the  adherence  of  the  cement. 

16.  No  foundation  shall  be  built  upon  until  it  shall  have  been  seen 
and  approved  of  by  the  engineer  in  charge. 

16.  The  coping  of  bridges  will  be  built  into  the  abutment  and  span- 
drel walls,  having  a  wash  on  top,  and  a  drip  channel  underneath,  two 
inches  from  the  outer  edge,  as  shown  on  the  plan  ;  the  stone  will  be 
rough  hammer-dressed,  with  joints  of  three-eighths  of  an  inch,  not  less 
than  three  feet  wide,  and  will  be  secured  with  iron  dowels  and  clamps, 
and  copper  gutters  under  the  joints,  as  shall  be  directed  by  the  engi- 
neer ;  the  dowels  and  clamps  and  copper  will  be  ftirnished  by  tne 
United  States.  The  price  paid  for  coping  will^include  any  drilling  or 
other  preparation  that  may  be  necessary  for  their  application. 

17,  The  United  States  reserve  the  right  to  furnish  the  stone  for  the 
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work,  in  whole  or  in  part,  to  be  delivered  upon  the  berm  bank  of  the 
Chesapeake  and  Ohio  canal,  adjacent  to  the  work. 

18.  Concrete  shall  consist  of  broken  stone,  or  brick,  and  cement 
mortar,  in  the  proportions  of  one  barrel  of  cement  and  two  of  sand  to 
thirty  cubic  feet  of  broken  stone  or  brick  ;  the  stone  to  be  measured 
with  care  and  well  mixed  with  cement  in  the  above  proportions,  on  a 
platform  of  plank  convenient  to  the  work,  from  which  it  may  be 
shovelled  or  carried  on  a  wheelbarrow  to  the  place  where  it  is  to  be 
used  ;  and  after  being  deposited  and  spread  in  layers  one  foot  thick, 
it  shall  be  rammed  with  wooden  rammers  until  it  is  brought  into  a 
compact  state. 

19.  The  stone  or  brick  for  concrete  shall  be  broken  into  fragments 
not  exceeding  half  a  pound  in  weight ;  but,  whenever  concrete  is 
used  in  large  masses,  stones  containing  from  two  to  twenty  cubic  feet 
may  be  deposited  in  it,  care  being  taken  that  such  stones  rest  on  a 
good  bed,  and  are  far  enough  apart  to  allow  the  rammers  to  pass  be- 
tween them  and  insure  the  complete  contact  of  the  concrete  with  them. 

20.  When  concrete  is  placed  in  contact  with  rock,  the  rock  must  be 
first  scraped  and  washed. 

21.  The  mortar  used  for  masonry  shall  consist  of  one  part  of  cement 
to  two  parts  of  clean  sharp  sand,  to  be  first  mixed  dry,  and  afterwards 
water  to  be  added  as  wanted,  in  small  quantities ;  it  shall  be  mixed 
upon  an  approved  bed,  formed  of  plank,  under  shelter  from  the  sun 
and  rain,  and  the  time  between  the  first  wetting  of  the  cement  and 
its  being  used  in  the  work  shall  never  exceed  one  half-hour. 

22.  The  cement  will  be  furnished  by  the  United  States,  and  will  be 
hauled  by  the  contractor,  at  his  own  cost,  from  some  one  of  the  de- 
posits of  cement  which  shall  be  established  by  the  United  States  on 
the  bank  of  the  canal,  upon  the  written  orders  which  he  shall  from 
time  to  time,  receive  from  the  engineer  for  the  same,  and  the  engineer 
shall  be  the  sole  judge  as  to  which  deposit  it  shall  be  taken  from,  and 
shall  express  the  same  in  said  orders  ;  the  quantity  drawn  shall  not 
in  any  case  exceed  300  pounds  to  each  yard  of  stone  laid,  nor  600 
pounds  to  each  1,000  of  brick  laid.  Any  excess  over  this  will  be 
charged  to  said  contractor  at  the  rate  of  50  cents  per  100  pounds. 
Any  unnecessary  waste  of  cement  or  sand  detected  by  the  engineer, 
will  also  be  charged  against  the  contractor — the  cement  at  the  same 
rate  of  60  cents  per  100  pounds,  and  the  sand  at  its  value  ;  and  this 
whether  the  prescribed  quantity  be  used  in  the  work  or  not ;  and  of 
the  proper  care  to  be  exercised  by  the  contractor,  the  engineer  shall 
be  the  sole  judge. 

23.  The  contractor  will  be  required  to  keep  the  cement  dry  and 
secure  from  the  weather  until  used,  and  return  the  bags  in  which  it 
was  furnished  in  good  order. 

24.  Clean  sharp  sand  will  be  contracted  for  with  other  parties  by 
the  United  States,  and  will  be  delivered  upon  the  berm  bank  of  the 
Chesapeake  and  Ohio  canal,  at  some  convenient  point  near  the  work, 
and  will  be  transported  to  the  work  by  the  contractor,  at  his  own 
cost.  And  the  contractor  will  be  required  to  pass  it  through  a  fine 
screen  before  using. 

25.  Bricks  have  been  contracted  for  with  other  parties,  and  will  be 
furnished  delivered  upon  the  banks  of  the  canal,  or  at  some  other 
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point  equally  convenient,  and  will  be  transported  to  the  work  by  tbe 
contractor  for  masonry. 

26.  Centering. — Centres  will  be  furnished  by  the  United  States,  de- 
livered upon  the  berm  bank  of  the  Chesapeake  and  Ohio  canal,  to  be 
transported  to  the  work  by  the  contractor,  at  his  own  cost,  and  will 
be  set  by  the  United  States. 

27.  It  is  expressly  stipulated  that  although  the  United  States 
agree  to  furnish  the  materials  above  named,  yet  that  if,  from  any 
cause,  there  should  be  delay  or  failure  on  the  part  of  the  United 
States,  there  shall  not  be  any  claim  for  damages  on  the  part  of  said 
contractors  against  the  United  States. 

28.  The  United  States  will  contract  with  other  parties  to  do  the 
necessary  excavation  for  the  foundation ;  but  the  preparation  of  the 
rock  to  receive  the  masonry,  as  directed  in  the  specincations,  by  re- 
moving projections,  cleaning,  &c.,  will  be  done  by  the  contractor  for 
the  masonry,  such  work  being  included  in  the  cost  of  laying  the  ma- 
sonry. 

29.  The  contractor  shall  clear  away  from  the  whole  breadth  of  the 
aqueduct  any  coarse  material  that  he  may  have  brought  upon  it  da- 
ring the  construction  of  his  work. 

30.  No  ai>dent  spirits  shall  be  used  or  allowed  on  any  part  of  the 
work,  and  no  disorderly  person  or  persons,  objected  to  by  the  engi- 
neer, retained  in  the  employment  of  the  contractor.  Permitting  men 
to  board  where  ardent  spirits  are  used  or  sold,  though  the  premises 
should  not  be  under  the  control  of  the  contractor,  will  be  considered 
a  violation  of  these  rules  ;  any  violation  of  them  will  be  considered 
suflScient  ground  for  the  engineer  to  declare  the  contract  void. 

31.  The  contractor  will  be  required  to  give  his  personal  and  con- 
stant attention  to  the  work  during  its  progress. 

32.  The  materials  and  workmanship  shall  be  of  the  best  quality, 
shall  be  subject  to  the  inspection  of  the  engineer  in  charge,  or  such 
person  as  he  may  appoint,  and  drawings  will  be  furnished  by  him  of 
all  the  details  of  the  work,  and  such  directions  given  as  may  be  neces- 
sary to  insure  its  construction  in  accordance  with  the  plan  contem- 
plated in  these  specifications. 

33.  Any  work  not  satisfactory  to  the  engineer  will  be  taken  down 
by  the  contractor  and  rebuilt  at  his  own  expense. 

34.  The  masonry  of  the  side  walls  of  bridges  will  be  laid  in  proper 
shape  to  receive  the  brick  lining  of  the  conduit,  and  plastered  on  the 
inside  with  cement  mortar.  This  plastering  will  then  be  covered  with 
a  coat  of  thick  boiled  coal  tar  and  dry  cement.  The  outer  ring  of 
brick  will  then  be  laid  in  cement  mortar  up  to  grade.  This  will  be 
lined  by  the  United  States  with  asphaltic  mastic,  for  greater  security 
against  leakage.  The  inner  lining,  or  ring  of  brick,  will  then  be  laid 
by  the  contractor  up  to  grade,  the  centres  placed,  and  the  inner  ring 
of  the  upper  arch  or  curve  of  the  conduit  laid  and  plastered  with  hy- 
draulic cement ;  a  coat  of  asphaltic  mastic  will  then  be  applied  to 
the  extrados  of  the  brick  arch  ;  the  remainder  of  the  arch  will  be 
turned  and  covered  with  thick  boiled  coal  tar  and  cement,  and  the 
masonry  laid  over  it. 

Know  all  men  by  these  presents  that  we,   M.  T.  Seymour  and  D. 
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C.  McCollum,  of  the  State  of  New  York,  are  held  and  firmly  bound 
unto  the  United  States  of  America  in  the  full  and  just  sum  of  sixty 
thousand  dollars,  lawful  money  of  the  United  States^  to  be  paid  to  the 
said  United  States,  or  to  its  proper  agent  or  attorney  duly  authorized 
to  receive  the  same  ;  to  which  payment  well  and  truly  to  be  made  and 
done  we  bind  ourselves  and  every  of  us,  our  and  every  of  our  heirs, 
executors,  and  administrators,  in  the  whole  and  for  the  whole,  jointly 
and  severally,  firmly  by  these  presents.  Sealed  with  our  seals,  and 
dated  this  ninth  day  of  June,  anno  Domini  one  thousand  eight  hun- 
dred and  fifty-eight. 

The  condition  of  the  above  obligation  is  such,  that  if  A.  A.  McG-af- 
fey,  his  heirs,  executors,  or  administrators,  do  and  shall  well  and  truly 
execute  a  contract  which  he,  the  said  A.  A.  McG-afiey  has  entered  into 
with  Captain  Montgomery  C.  Meigs,  of  the  United  States  Corps  of 
Engineers,  for  and  in  behalf  of  the  United  States,  by  which  he  has 
contracted  to  excavate,  construct,  and  build  at  his  own  proper  cost, 
bridge  No.  3,  distributing  reservoir,  conduit  under  bank  of  distribu- 
ting reservoir,  and  laying  cast  iron  mains  of  tbe  Washington  aque- 
duct^ according  to  the  specifications  and  such  directions  as  may  from 
time  to  time  be  given  to  said  A.  A.  McQ-afiey  by  said  Captain  M.  C. 
Meigs,  or  his  assistant  engineers,  the  said  contract  being  hereunto  an- 
nexed, then  the  foregoing  obligation  to  be  void  and  of  no  effect,  other- 
wise to  remain  in  full  force  and  virtue  in  law. 

M.  T.  SEYMOUR,    [l,  s.] 
D.  C.  McCOLLUM.  [l.  s.] 
Signed,  sealed,  and  delivered  in  presence  of — 
J.  W.  Fitch. 

Washington,  June  12,  1858. 

I  certify  that  I  am  acquainted  with  M.  T,  Seymour  and  D.  C. 
McCollum,  of  the  State  of  New  York,  the  sureties  named  in  the  above 
bond,  and  that  they  are  severally  freeholders  and  residents  as  afore- 
said, and  in  my  opinion  sufficient  sureties  for  the  purposes  mentioned 
in  the  within  bond. 

D.  E,  SICKLES. 


WASHINGTON  AQUEDUCT. 


CorUractfor  high  service  reservoir  y  pipe  vauUsy  and  graduation  on  sec- 
tions 9  arCd  10. 

Agreement  between  N.  H.  Decker  and  W.  Q-.  Wheaton,  (under  the 
style  and  title  of  Decker  &  Wheaton,)  of  Peoria,  in  the  State  of 
Illinois,  of  the  first  part,  and  Captain  M.  C.  Meigs,  of  the  Corps  of 
United  States  Engineers,  of  the  second  part,  acting  under  the  authority 
of  and  for  and  in  behalf  of  the  United  States  of  America,  as  engineer 
in  charge  of  the  Washington  aqueduct,  witnesseth : 

1.  That  the  party  of  the  first  part,  for  and  in  consideration  of  the 
matters  hereinafter  referred  to  and  set  out,  covenants  and  agrees  with 
the  party  of  the  second  part  to  furnish  all  the  materials  which  may 
be  necessary  and  which  may  not  be  furnished  by  the  United  States, 
and  to  do  all  the  work  in  constructing  and  building  high  service  re- 
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servoir,  pipe  yaults,  and  graduation  on  sections  9  and  10,  or  so  mncli 
as  may  be  necessary  to  complete  the  same  for  the  Washington  aque- 
duct, in  conformity  to  the  specifications  and  advertisement  annexed 
hereto,  which  are  to  be  deemed  and  taken  as  a  part  of  this  contract, 
and  according  to  the  directions  and  plans  from  time  to  time  to  be  given 
by  the  engineer. 

2.  The  principal  assistant  engineer,  or  an  assistant  engineer,  by 
his  direction,  shall,  as  soon  as  practicable  after  the  end  of  each  month, 
make  out  an  estimate  of  the  quantity  and  value  of  each  species  of 
work  done  pursuant  to  this  contract,  at  the  prices  contained  in  the 
annexed  proposal.  He  shall  also  include  the  value  of  any  extra  work 
done  in  consequence  of  any  alteration  of  the  plan  of  the  work  which 
may  have  been  adopted  by  the  said  engineer  in  charge,  when  such 
alteration  shall  have  caused  an  increased  expense  to  the  contractor ; 
and  when  any  such  alteration  shall  have  caused  a  saving  of  expense 
to  the  contractor,  the  engineer  shall  make  a  reasonable  deduction 
therefor  from  the  estimate  so  made  ;  and  if  the  said  engineer  in  charge 
of  the  aqueduct  shall  approve  said  estimate,  it  is  mutually  agreed  be- 
tween the  contracting  parties  that  it  shall  be  binding,  and  shall  be 
paid  by  said  engineer. 

3.  Within  ten  days  after  the  return  of  any  monthly  estimate  to  the 
engineer  in  charge,  nine-tenths  of  the  sum  appearing  to  be  due  for 
work  performed  since  the  preceding  estimate  shall  be  paid  to  the  con- 
tractor. 

4.  Payments  will  be  made  to  the  contractor  in  diafts  upon  the 
treasury  of  the  United  States  for  coin.  No  estimate  after  the  first 
shall  be  paid,  unless  the  engineer  is  satisfied  that  the  hands  employed 
upon  the  work  have  been  paid  for  the  work  of  the  month  preceding, 
as  provided  in  the  advertisement  under  which  this  contract  is  made, 
a  copy  of  which  is  hereto  annexed. 

6.  Within  thirty  days  after  the  work  shall  have  been  completed  and 
accepted  by  the  engineer,  a  final  estimate  therefor  shall  be  made  and 
approved  in  the  manner  provided  for  making  and  approving  monthly 
estimates,  and  shall  in  like  manner  be  paid  by  said  engineer  in  charge, 
together  with  the  retained  per  centage. 

6.  The  work  shall  always  be  open  to  examination  during  its  progress 
by  the  engineers,  or  other  persons  they  may  depute  for  that  purpose, 
and  the  contractor  shall  at  all  times,  at  his  own  expense,  keep  open 
a  pathway  alongside  of  it,  so  that  the  above  mentioned  persons  may 
readily  pass  by  the  same  to  the  work  above  or  below  it. 

7.  At  the  expiration  of  every  two  weeks'  work  a  report  shall  be 
made  by  the  contractor  to  the  assistant  engineer  having  charge  of  this 
work  of  the  average  force  of  men,  carts,  &c.,  employed  upon  it  for  the 
preceding  two  weeks,  according  to  such  forms  as  shall  be  supplied  by 
the  engineer. 

8.  It  is  mutually  agreed  between  the  parties  to  this  contract  that 
the  work  aforesaid  shall  be  commenced  within  three  days  after  the 
notification  of  the  approval  of  this  contract ;  that  it  shall  be  steadily 
prosecuted  without  intermission,  with  such  force  as  shall,  in  the 
opinion  of  the  engineer,  secure  its  final  completion  within  four 
months  thereafter,  unless  prevented  or  delayed  by  written  orders  from 
the  engineer  in  charge,  at  the  end  of  which  time  it  shall  be  fully  com- 
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pleted  and  delivered  up ;  and  it  is  farther  agreed  that  in  the  event 
that  the  said  work  shall  not  be  commenced,  prosecuted,  and  completed, 
or  if  the  contractor,  on  being  required  thereto  by  the  written  order  of 
the  engineer  in  charge,  the  principal  assistant  engineer,  or  his  assist- 
ant engineer,  shall  fail  or  refuse  to  increase  the  force  employed  on  the 
work  to  such  extent  as  in  the  opinion  of  the  engineer  shall  be  neces- 
sary to  insure  its  completion  in  the  stipulated  time,  or  in  case  the  con- 
tractor shall  disobey  any  of  the  written  orders  of  either  of  said  engi- 
neers, or  shall  violate  any  of  the  conditions  of  this  agreement,  then, 
on  a  certificate  of  the  fact  by  the  principal  assistant  engineer,  made 
to  the  engineer  in  charge,  the  said  engineer  in  charge  may  declare 
this  contract  forfeited,  and  thereupon  the  same  shall  then  become  null 
and  void,  and  the  United  States  shall  thereupon  be  exonerated  from 
every  obligation  thence^rising ;  and  the  reserved  per  centage  on  the 
contract  price,  as  well  as  all  materials  ftirnished  and  work  performeed, 
and  upon  which  no  estimate  or  payment  may  have  been  made,  shall 
be  forfeited  to,  and  become  the  right  and  property  of,  the  United 
States,  and  the  said  engineer  in  charge  may  thereafter  agree  with 
any  other  person  for  the  execution  of  the  unfinished  work,  or  may 
complete  the  same  by  day's  work  ;  and  the  said  party  of  the  first  part 
shall  have  no  appeal  from  the  opinion  and  decision  aforesaid,  and  he 
hereby  releases  all  right  to  except  to  or  question  the  same  in  any  place 
or  under  any  circumstances  whatever  ;  but  the  party  of  the  first  part 
shall  still  remain  liable  to  the  party  of  the  second  part  for  the  dam- 
ages occasioned  to  him  by  the  said  failure,  refusal,  or  disobedience ; 
and  it  is  further  agreed  between  the  parties,  that  in  order  to  secure 
the  i»unctual  performance  of  the  covenants  above  made  by  the  party  of 
the  first  part,  and  to  indemnify  and  protect  the  party  of  the  second 
part  from  loss,  in  case  of  default  and  forfeiture  of  this  contract,  the 
said  party  of  the  second  part  shall  be  authorized  to  retain  in  his 
hands,  until  the  completion  of  the  contract,  ten  per  cent  on  the  amount 
of  moneys  at  any  time  due  to  the  said  party  of  the  first  part. 

9.  The  contractor  for  this  work  shall  not,  knowingly,  employ  any 
man  either  as  overseer,  laborer,  or  in  any  situation,  who  shall  have 
been  dismissed  by  the  order  of  the  engineer  from  any  other  part  of 
the  work  for  bad  workmanship,  intemperance,  or  disorderly  conduct. 
Mor  shall  he  continue  to  employ  any  man  who  shall  be  declared  by 
by  the  engineer  to  be  either  disorderly,  habitually  intemperate,  or  a 
bad  workman. 

10.  The  contractor  shall  give  his  personal  attention  to  the  execution 
of  the  work  hereby  contracted  for. 

11.  All  buildings  or  fences  adjacent  to  the  work  shall  be  preserved 
in  such  manner  as  the  engineer  may  direct,  by  the  contractor,  who 
shall  protect  them  from  injury  by  his  hands,  and,  as  far  as  practica- 
ble, by  any  other  persons. 

12.  The  engineer  shall  have  the  power  to  prescribe  the  manner  of 
preparing  for,  beginnings  and  conducting  every  species  of  work  to  be 
done  under  this  agreement  with  reference  to  its  purpose  and  the  dura- 
bility of  the  work,  and  his  instructions  shall  be  promptly  obeyed  ;  and 
if  he  shall  disapprove  of  the  quality  of  any  work  it  shall  be  the  duty 
of  the  contractor  to  take  down,  at  his  own  expense,  and  rebuild  so 
much  thereof  as  shall  be  disapproved  of;  and  if  the  contractor  shall 
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neglect  or  refiise  to  take  down  and  rebuild  work  so  disapproved  of, 
the  engineer  shall  cause  the  same  to  be  done  at  his  cost. 

13.  It  is  understood  and  agreed  that  all  orders  given  by  an  engi- 
neer, which  shall  cause  an  increase  or  diminution  in  the  quantity  or 
value  of  the  work  to  be  performed,  shall  be  given  in  writing,  and  that 
when  any  claim  shall  be  made  by  the  contractor  for  extra  compensation 
for  work  performed  under  such  orders,  the  orders  shall  be  produced  ; 
and  that  all  claims  for  extra  work  shall  be  made  on  or  before  the  close 
of  the  month  in  which  it  is  claimed  to  have  been  done,  or  it  shall  not 
be  paid  for  at  all. 

14.  It  is  further  agreed  that  in  case  of  the  death,  resignation,  re- 
moval, or  absence  of  any  engineer,  the  United  States,  by  its  proper 
officers,  may  depute  any  other  engineer  to  act  in  his  place. 

15.  The  United  States  reserves  the  right  to  suspend  the  work  under 
this  contract  at  any  time ;  and  when  the  work  lias  been  faithfully  per- 
formed by  the  contractor  he  will  be  paid  in  full  for  all  work  done  up 
to  the  time  of  such  suspension. 

16.  And  it  is  further  stipulated  and  agreed  that  no  member  of  Con- 
gress shall  be  admitted  to  any  share  or  part  in  this  contract  or  agree- 
ment, or  to  any  benefits  to  arise  therefrom  ;  and  this  contract  shall 
be,  in  all  its  parts,  subject  to  the  terms  and  conditions  of  an  act  of 
Congress  passed  on  the  twenty-first  day  of  April,  in  the  year  of  our 
liord  one  thousand  eight  hundred  and  eight,  entitled  ^'  An  act  con- 
cerning public  contracts." 

17.  And  this  contract  is  also  expressly  understood  to  be  subject  to 
the  terms  and  conditions  of  the  joint  resolution  of  Congress,  approved 
April  14,  1852,  containing  a  proviso  in  the  following  terms,  to  wit : 
^^ Providedy  Nothing  herein  contained  shall  be  so  construed  as  to  au- 
thorize any  officer  of  the  United  States  to  bind  the  United  States  bj 
contract  beyond  the  amount  appropriated  by  Congress,  or  to  sanction 
any  such  contract  heretofore  made."  Frovided,  dUo^  That  it  is  ex- 
pressly understood  and  agreed  that  this  contract,  nor  any  part  thereof, 
shall  not  be  sub-let  nor  assigned,  but  that  it  shall  be  well  and  truly 
carried  out  and  fulfilled  in  good  faith  by  the  above  recited  party  of  the 
first  part,  and  that  all  payments  on  account  thereof  shall  be  made  to 
the  aforesaid  party  of  the  first  part,  his  heirs,  executors,  or  adminis- 
trators. 

18.  And  for  the  true  and  faithful  performance  of  all  and  singular 
the  covenants^  articles,  ani  agreements  hereinbefore  particularly  set 
forth,  the  subscribers  hereunto  bind  themselves,  jointly  and  severally, 
their  and  each  of  their  successors,  heirs,  executors,  and  administrators. 

19.  Thus  covenanted  and  agreed  by  the  said  parties  this  fifth  day 
of  June,  in  the  year  of  our  Lord  one  thousand  eight  hundred  and 
fifty-eight,  (1858,)  as  witness  their  hands  and  seals. 


N.  H.  DECKEK. 

L.  S. 

W.  G.  WHEATON. 

L.  S. 

M.  C.  MEIGS, 

L.  S. 

Captain  of  Engineers y  Chief  Engineer  Washington  Aqueduci, 
[Done  in  quadruplicate.] 
Witness:  Z.  W.  Dbnham. 
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Specification  for  graduation  on  sections  Nos.  9  and  10  of  the  Washington 

Aqueduct. 

PLAN  AND  DIMENSIONS  OP  TUB  AQUEDUCT. 

1 .  The  conduit  will  be  circular,  nine  feet  in  interior  diameter,  to  be 
built,  generally,  of  three  separate  four-inch  rings  of  Wck — the  engi- 
neer reserving  the  right  to  omit  one  of  the  brick  rings  at  such  points 
as  he  may  think  proper. 

2.  The  center  of  the  conduit  will  be  the  level  of  the  grade  at  any 
point. 

3.  All  excavations  in  earth  for  the  bed  of  the  conduit  will  be  four- 
teen feet  wide  at  the  grade,  unless  otherwise  directed,  with  slopes 
generally  in  earth  cutting  one  foot  base  to  two  feet  rise,  and  in  rock 
of  one  foot  base  tojfour  feet  rise,  but  may  be  changed  to  such  other 
slopes  as  in  the  opinion  of  the  engineer  may  be  found  necessary  or 
advisable. 

4.  The  embankments  for  the  bed  of  the  conduit  will  be  generally 
forty-four  feet  wide  at  grade,  and  will  have  outer  slopes  of  two  feet 
base  to  one  foot  rise.  The  top  of  the  bank  over  the  conduit  will  be 
twelve  feet  wide,  and  will  be  eight  feet  above  grade  ;  but  these  dimen- 
sions may  be  increased  or  diminished  as  the  engineer  may  direct. 

5.  The  excavations  for  the  conduit  trench  will  be  cut  down  and  the 
embankments  for  the  conduit  bed  will  be  raised  up  to  grade  before  the 
excavation  is  made  through  them  for  the  lower  semicircle,  except 
where  rock  is  found  or  supposed  to  be,  when  the  contractor  may  be 
required  to  excavate  the  whole  trench  before  any  embankment  shall 
be  made. 

6.  Clearing  and  grubbing, — Before  commencing  any  excavation  or 
embankment,  the  ground  will  be  cleared  of  all  timber,  wood,  or  brush-* 
wood  for  at  least  thirty  feet  on  each  side  of  the  center  line  ;  and  the 
whole  base  of  the  excavation  and  embankment,  and  as  much  on  each 
side  as  may  be  required  by  the  engineer,  will  be  well  and  thoroughly 
grubbed,  and  all  wood,  brush,  and  roots  removed  therefrom ;  and, 
where  it  may  be  found  necessary  to  obtain  embankment  from  points 
outside  of  the  trench,  the  surface  will  also  first  be  grubbed. 

7.  The  contractor  for  the  section  work  will  be  required  to  preserve 
such  timber  and  posts  as  in  the  opinion  of  the  engineer  may  be  re- 
quired upon  other  parts  of  the  aqueduct,  and  the  residue,  or  so  much 
as  he  may  require,  may  be  used  by  the  contractor, 

8.  Mucking  and  benching. — The  surface*  of  the  ground  through 
which  excavations  are  to  be  made  and  upon  which  embankments  will 
be  built,  after  being  grubbed  as  above  described,  will  be  excavated  to 
such  depth  as,  in  the  opinion  of  the  engineer,  may  be  sufficient  to 
remove  all  leaves,  grass,  soil,  and  mould ;  and  this  mucking  so  re- 
moved will  be  placed  at  such  convenient  point  outside  of  the  embank- 
ment stakes  as  may  be  directed  by  the  engineer,  that  it  may  be  used 
as  an  outer  covering  to  the  banks  when  finished  ;  and  where  embank- 
ment shall  be  obtained  outside  of  the  excavation  for  the  trench, 
the  mucking  will  in  like  manner  be  first  removed  and  disposed  of  as 
may  be  directed. 

9.  Where  benching  may  be  found  necessary,  the  contractor  will  be 
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required  to  make  it  at  such  time  and  in  such  manner  as  the  engineer 
may  direct. 

10.  Excavations, — This  is  meant  to  include  the  mucking  and 
benching,  the  trench  for  the  conduit,  the  pits  for  culverts,  and,  where 
required,  drains  to  and  from  them ;  the  foundations  and  pits  for  piers 
and  abutment^of  bridges  and  overfalls,  and  the  construction  of  drains 
along  the  aqueduct. 

11.  The  contractor  will  in  all  cases  be  required  to  excavate  to  such 
dimensions  and  upon  such  portions  of  the  work  as  the  engineer  may 
direct,  that  the  masonry  and  brickwork  may  be  commenced  and  carried 
on,  if  necessary,  at  the  same  time  with  the  graduation,  and  he  will 
dispose  of  the  whole  or  any  part  of  the  excavation  as  the  engineer  shall 
prescribe. 

12.  In  side  hill  rock  work  the  excavation  will  be  done  in  such  man- 
ner as  not  to  shatter  or  disturb  the  rock  on  the  outer  edge  of  the  cut, 
but  it  shall  be  left  a  firm  support  to  the  conduit.  And  if  at  any  point 
the  contractor  should  be  allowed  by  the  engineer  to  cut  in  horizontally 
at  or  above  grade,  the  additional  walling  or  embankment,  rendered 
necessary  in  consequence,  will  be  made  at  the  cost  of  the  contractor. 
The  excavation  below  grade,  in  rock  work,  will  be  as  nearly  semi- 
circular as  it  can  be  made  in  blasting  ;  and  in  earth  it  shall  be  care- 
fully excavated  to  dimensions  to  be  prescribed  by  the  engineer,  that  it 
may  be  afterwards  trimmed  to  the  size  and  shape  required  for  the 
brick  work.  Where  it  may  be  deemed  expedient  to  cut  back  drains, 
or  to  widen  the  excavation  along  the  trench  to  obtain  earth  for  embank- 
ment, the  earth  so  obtained  may,  at  the  option  of  the  engineer,  be 
measured  and  estimated  as  excavation  or  embankment,  with  the  proper 
haul,  but  will  not  be  estimated  as  both. 

13.  Detached  stone  less  than  three  cubic  feet  in  size  will  be  included 
in  the  third  class  of  excavation,  (item  No.  4  of  the  following  proposal ;) 
all  others  not  exceeding  twenty  cubic  feet  will  be  included  with  soft 
rock,  (item  No.  3.) 

It  is  understood  that  soft  or  rotten  rock  is  such  as  cannot  be  ex- 
cavated by  the  shovel,  spade,  plough,  or  pick  alone,  but  requires  the 
use  of  a  crowbar  and  pick  to  break  it  up,  yet  is  not  hard  enough  to 
require  drilling  and  blasting. 

Hard  rock  is  such  as  requires  drilling  and  blasting  in  order  to  be 
broken  up. 

Materials  not  included  in  the  above  two  items  will  be  estimated  as 
earth  or  mucking. 

Of  this  classification  the  engineers  will  be  the  judges  ;  the  decision 
of  the  engineer  in  charge  will  be  final  in  case  of  difierence  between 
the  local  engineer  and  the  contractor. 

14.  Where  excavation  is  deposited  in  spoil  bank,  it  shall  be  in  good 
shape  for  moving  into  the  back  filling  over  the  conduit. 

15.  Stone  and  rock  excavated  from  the  section  work  and  not  re- 
quired in  its  construction  shall  be  deposited  as  may  be  directed  by  the 
engineers,  and  the  cost  of  transportation  over  five  hundred  feet  shall 
be  estimated  by  the  engineers. 

16.  The  price  lor  excavation  will  cover  the  transportation  five  hun- 
dred feet ;  and  this  means  that  the  whole  excavation  or  any  part  of 
it,  upon  one  station  or  chain  of  one  hundred  feet,  if  required,  will  be 
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hauled  into  embankmeDt,  rock  filling,  or  spoil  bank  upon  any  part  of 
the  five  nearest  adjacent  chains,  on  either  side.  The  additional  haul 
that  may  be  required,  over  five  hundred  feet,  will  be  proposed  for  at  a 
stated  price  per  cubic  yard.  The  length  of  this  additional  haul  will 
be  measured  from  the  center  of  the  chain  between  any  two  stations 
whence  the  material  is  taken,  to  the  center  of  the  chain  which  is  600 
feet  from  the  place  of  deposit. 

17.  Embankment. — This  term  includes  the  formation  of  the  bank  in 
which  the  conduit  is  to  rest  where  the  ground  is  below  grade,  the 
covering  of  culverts  and  filling  against  bridges  and  over&Us  when 
required  by  the  engineer,  the  back  filling  over  the  conduit  in  cuts,  as 
well  as  the  covering  in  embankments,  and  the  formation  of  roadways 
over  and  the  levelling  of  low  grounds  (side  filling)  adjacent  to  the 
aqueduct,  when  required. 

18.  All  embankments  required  for  raising  the  bed  of  the  conduit  up 
to  the  level  of  grade  will  be  carted  in  and  spread  in  layers  not 
exceeding  three  inches  in  depth,  and,  when  required  by  the  engineer, 
will  be  well  rammed  throughout  each  course,  or  such  part  thereof  as 
may  be  required,  before  another  course  is  laid  on.  The  embankment 
required  for  covering  the  conduit  both  in  cuts  and  fills  will  also  be 
carefully  made,  where  practicable,  in  layers  as  above  described,  and 
so  much  thereof  as  may  be  required  by  the  engineer  will  be  rammed. 
If,  in  lieu  of  ramming,  it  shall  be  deemed  necessary  or  advisable  to 
puddle  the  whole  or  any  portion  of  the  bank,  the  earth  to  be  so  pud- 
dled shall  be  spread  in  layers  generally  not  exceeding  six  inches  in 
depth,  and  eacn  course  shall  be  made  wet,  and  shall  1^  well  cut  with 
the  spade  or  shovel  into  the  ground  or  the  course  below,  and  shall  be 
worked  into  a  stiff  and  cohesive  mass  before  another  course  shall  be 
commenced.  All  materials  required  for  forming  embankments  shall 
be  taken  from  such  places  as  the  engineer  shall  direct. 

19.  No  logs,  trees,  brush,  stumps,  roots,  leaves,  grass,  or  stones 
will  be  left  in  or  admitted  into  any  part  of  the  embankment,  and  no 
frozen  earth  or  clods  will  be  admitted  into  any  embankments  below 
grade,  or  be  allowed  to  lie  near  the  conduit  above  grade. 

20.  The  banks  when  finished  shall  be  made  smooth  on  the  top  and 
on  the  slopes.  When  the  section  work  is  otherwise  completed,  the 
soil  and  muck  removed  in  preparing  for  the  excavation  and  embank- 
ment, if  so  ordered  by  the  engineer,  will  be  thrown  up  so  as  to  form 
the  outer  cover  of  the  embankment,  and  will  be  trimmed  to  the  proper 
slopes. 

21.  Puddling. — The  puddling,  when  any  is  required  by  the  engi- 
neer, will  be  regulated  by  him,  as  to  quality,  thickness,  and  disposi- 
tion. It  will  be  measured  and  paid  for  as  embankment,  to  which  the 
price  affixed  in  the  following  proposals  will  be  additional,  it  being 
understood  to  cover  only  the  expense  of  cutting  and  working  the  clay 
to  a  tough  and  firm  consistency. 

22.  Ramming. — ^When  embankment  is  required  to  be  rammed,  it 
will  be  spread  in  courses  over  the  whole  or  sucb  portions  of  the  work 
as  the  engineer  shall  direct,  and  shall  be  packed  evenly  and  uniformly 
to  prevent  unequal  settlement.  Like  puddling,  it  will  be  measur^ 
and  estimated  as  embankment,  to  which  the  price  affixed  in  the  fol- 
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lowing  proposals  will  be  additional,  it  being  understood  to  cover  the 
expense  of  pounding  or  packing  the  embankment  into  a  compact  mass. 

23.  Dry  walling. — Where  dry  walling  of  any  kind  is  required,  the 
contractor  may  be  required  to  build  it  upon  such  plan,  of  such  mate- 
rials, in  such  manner,  and  at  such  time  as  the  engineer  shall  direct, 
and  the  value  thereof  shall  be  adjudged  by  the  engineer  ;  but  the 
right  is  reserved  to  the  engineer  to  contract  with  other  parties,  or  to 
employ  persons  by  the  day  to  construct  the  whole  or  any  part  of  the 
walling  upon  any  section. 

24.  Qeneral  Remarks, — All  "haul"  of  materials,  whether  counted 
as  excavation  or  embankment,  will  be  estimated  as  though  they  were 
taken  from,  hauled,  and  deposited  upon  the  center  line  of  the  aque- 
duct, unless  they  shall  be  taken,  by  direction  of  the  engineer,  from 
some  point  over  one  hundred  feet  from  the  said  line,  in  which  case 
they  will  be  estimated  by  the  most  direct  line  from  the  borrow  pit  to 
the  center  of  the  chain  upon  which  they  shall  be  required. 

25.  Public  and  private  roads. — No  public  or  private  way  shall  be 
disturbed  or  obstructed,  except  under  the  special  direction  of  the 
engineer,  and  whatever  extra  work  is  done  to  prevent  such  obstruction 
shall  be  according  to  the  directions,  and  shall  be  paid  for  at  the  esti- 
mate of  the  engineer. 

26.  No  ardent  spirits  shall  be  used  or  allowed  on  any  part  of  the 
work,  and  no  disorderly  person  or  persons,  objected  to  by  the  engineer, 
shall  be  retained  in  the  employment  of  the  contractor.  Permitting 
men  to  board  where  ardent  spirits  are  used  or  sold,  though  the 
premises  should  not  be  under  the  control  of  the  contractor,  will  be 
considered  a  violation  of  this  rule;  any  violation  of  it  will  be  con- 
sidered sufficient  ground  for  the  engineer  to  declare  the  contract  void. 

27.  Extra  work. — No  allowance  for  extra  work,  beyond  that  spe- 
cified, will  be  made,  except  such  as  shall  have  been  done  by  the 
special  written  order  of  the  engineers.  All  claims  for  extra  work 
must  be  presented  to  the  engineer  at  the  end  of  the  month  in  which 
such  extra  work  shall  have  been  done,  to  be  settled  in  the  estimate  of 
work  done  within  that  month,  or  they  will  not  be  considered. 

All  work  done  under  these  specifications  will  be  in  all  respects  in 
strict  conformity  with  the  directions  of  the  engineers ;  and  any  work 
which  they  may  require  and  which  may  not  be  specified  will  be  valued 
by  the  engineer  in  charge;  and  his  decision  shall  be  final  and  without 
appeal. 

28.  Monthly  estimates. — Monthly  estimates  will  be  made  between 
the  first  and  tenth  of  each  month  approximate  of  the  whole  amount 
of  work  done  within  the  month,  and  as  soon  thereafter  as  practicable 
a  payment  will  be  made  of  nine-tenths  of  such  estimates.  But  should 
the  contractor  abandon  the  work,  or  the  engineer  declare  the  contract 
void,  all  the  work  not  paid  for,  as  well  as  the  retained  per  centage, 
will  be  forfeited  to  the  United  States. 

29.  No  contract  will  be  sub-let  in  whole  or  in  part,  but  the  con- 
tractors will  be  required  to  give  their  personal  and  constant  attention 
to  the  work  during  its  progress. 

30.  The  subscriber  offers  to  contract  for  graduation  between  stations 
No.  • and  No. upon  section  No.  nine  and  ten  of  the  Wash- 
ington aqueduct,  at  the  prices  mentioned  in  the  following  table,  and 
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to  complete  the  work  according  to  the  preceding  specification,  and 
upon  the  terms  and  conditions  stipulated  in  the  contract  which  he 
may  hereafter  subscribe,  in  the  form  of  which  a  copy  has  been  exhib- 
ited to  and  read  by  him : 


•EOBBIKO. 

■XCAVATIOK. 

■MBANXMBirr. 

1 

2 

3 

4 

6 

6 

7 

8 

9 

Per  acre. 

Per  cubic 
yard. 

Per  cubic 
yard. 

Per  cubic 
yard. 

Haul  per  cu- 
bic yard. 
Per  100  feet. 

Per  cubic 
yard. 

Haul  per  cu- 
bic yard. 
Per  100  feet. 

Per  cubic 
yard. 

Per  cubic 
yard. 

Orubbing  and  eUaring  the  trees, 
bushes,  stumps,  ana  roou,  fh>m 
the  space  required  for  the  exca- 
vation and  embankments. 

! 

M 

o 

i| 
1! 
Ill 

III 
111 

l|i 

14 

•  ^ 

II 

111 
in 

111 

Of  materials  obtained  from  the  ex- 
cavation  and    transported    over 
500  feet,  in  addition  to  the  price 

Is 

If 
11 

13 

il 
III 

o 

I§ 

111 

111 
III 

lit 

Puddling  of  materialii— paid  aa  ex- 
cavation or  embankment,  in  addi- 
tion to  the  price  for  excavation  or 
embankroenu 

Ramming  of  materials— paid  as  ex- 
cavation or  embankment,  in  addi- 

$90  00 

•140 

ftm 

•0  36 

$0  01* 

•0S3 

•OOH 

$0  16 

•0  18 

31.  Signed  by  me  this  tenth  day  of  May,  1858. 

N.  H.  DECKER. 
W.  a.  WHEATON. 

To  Captain  M.  G.  Meigs y  United  States  Engineers: 

We,  the  undersigned,  residents  of ,  in  the  State  of , 

hereby,  jointly  and  severally,  covenant  with  the  United  States,  and 

guaranty,   in  case  the  foregoing  bid  of be  accepted,   that 

he  or  they  will,  within  ten  days  after  the  acceptance  of  said  bid, 
execute  a  contract  for  the  same,  with  good  and  sufficient  sureties,  to 
perform  the  work  in  conformity  to  the  terms  of  the  advertisement  and 

specifications  under  which  it  was  made.    And  in  case  the  said 

shall  fail  to  enter  into  contract  as  aforesaid,  we  guaranty  to  make 

good  the  difference  between  the  offer  by  the  said and  the  next 

lowest  bidders. 

I  hereby  certify  that,  to  the  best  of  my  knowledge  and  belief,  the 
above  named  guarantors  are  good  and  sufficient. 


WASHINGTON  AQUEDUCT. 

Specification  for  pipe  vault  at  Foundry  branch, 

1.  The  form,  dimensions,  &c.,  are  shown  in  the  drawings. 

2.  The  site  is  to  be  excavated  from  the  hill  side  and  in  accordance 
with  the  directions  of  the  engineer. 

3.  The  masonry  will  be  of  brick  or  rubble  wall,  as  the  engineer 
may  select.     It  is  to  be  of  good  hard  burned  brick  or  sound  stone, 


922  BEPORT   OP   THE 

laid  in  accordance  with  the  general  specifications  for  masonry  on  the 
Washington  aqueduct. 

4.  The  prices  paid  for  its  construction  will  cover  all  costs  incident 
to  its  construction,  except  the  door,  which  will  be  furnished  by  the 
United  States  and  built  in  by  the  contractor  without  extra  charge. 

5.  The  contractor  for  this  work  shall  be  subject  to  the  general 
specifications  of  the  Washington  aqueduct  for  similar  work. 

PROPOSAL. 
[N.  R — No  proponl  will  be  received  unless  all  the  blanks  for  prices  are  filled  ] 

6.  I  propose  to  furnish  all  the  materials  not  furnished  by  the 
United  States,  and  to  construct,  in  accordance  with  these  specifica- 
tions and  the  instructions  and  directions  I  may  from  time  to  time 
receive  from  the  engineer,  the  masonry  of  the  pipe  vault  at  Foundry 
branch,  and  to  do  the  necessary  excavation  therefor,  in  accordance 
with  the  contract  which  I  may  hereafter  sign,  a  copy  of  which  has 
been  shown  to  and  read  by  me,  for  the  following  prices  : 

7.  For  brick  work,  per  thousand • $5  00 

8.  For  excavation,  per  cubic  yard 30 

9.  For  rubble  work,  per  cubic  yard 4  00 

10.  Two-coat  plastering,  per  square  yard 40 

11.  All  extra  work  required  of  me  at  the  estimate  of  the  engineer. 

12.  BricVs,  cement,  and  sand  to  be  furnished  by  the  United  States 
on  the  canal  bank,  to  be  hauled  to  the  work  by  the  contractor. 

13.  The  above  prices  include  all  materials,  workmanship,  labor, 
hauling,  carts,  horses,  scaffolding,  centers,  machinery,  and  tools,  not 
furnished  by  the  United  States,  and  every  expense  necessary  to  the 
completion  of  the  whole  of  the  earth  work  and  masonry,  according  to 
the  specifications  and  plans,  and  the  contract  I  may  hereafter  sign,  in 
the  form  a  copy  of  which  has  been  shown  to  and  read  by  me. 

14.  Signed  by  me  this  tenth  day  of  May,  185  . 

N.  H.  DECKER. 
W.  a.  WHEATON. 

To  Captain  M.  G.  Meigs ^  United  States  Engineers: 

We,  the  undersigned,  residents  of ,  in  the  State  of , 

hereby,  jointly  and  severally,  covenant  with  the  United  States,  and 
guaranty,  in  case  the  foregoing  bid  of  — —  be  accepted,  that  he  or 
they  will,  within  ten  days  after  the  acceptance  of  the  said  bid,  execute 
a  contract  for  the  same,  with  good  and  sufficient  sureties,  to  perform 
the  work  in  conformity  to  the  terms  of  the  advertisement  and  specifi- 
cations under  which  it  was  made.     And  in  case  the  said shall 

fail  to  enter  into  contract  as  aforesaid,  we  guaranty  to  make  good  the 

difference  between  the  offer  by  the  said  and  the  next  lowest 

bidders. 

I  hereby  certify  that,  to  the  best  of  my  knowledge  and  belief,  the 
above  named  guarantors  are  good  and  sufficient. 
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WASHINGTON  AQUEDUCT. 

^pedjicdtionfor  (he  high  service  reservoir  at  comer  of  Road  and  High 
streets,  OeorgetouoUy  D,  G. 

1.  The  reservoir  will  consist  of  a  covered  basin  of  120  feet  diameter, 
excavated  from  the  original  surface  of  the  ground  to  a  depth  of  20 
feet;  and  such  of  the  material  so  obtained  as  the  engineer  may  deem 
suitable  deposited  in  an  embankment  surrounding  this  basin  or  other- 
wise, as  he  may  direct.  This  embankment  is  to  be  ten  feet  wide  on 
top,  and  on  a  level  with  the  water  line;  its  exterior  slope  is  to  be  one 
and  a  half  to  one,  and  its  interior  will  rest  against  the  brick  work  of 
the  covering  dome.  The  general  dimensions  and  the  construction  of 
the  whole  work  are  shown  in  the  drawings. 

2.  Embankment  will  be  formed  in  layers  of  three  inches  depth,  and 
such  parts  as  require  it  shall  be  well  rammed  and  puddled. 

3.  A  puddle  ditch  shall  be  sunk  on  the  exterior  of  the  embankment, 
to  such  depth  and  of  such  form  as  the  engineer  shall  direct;  the  man- 
ner of  puddling  to  be  the  same  as  that  which  obtains  in  other  parts  of 
the  Washington  aqueduct. 

4.  The  embankment  will  rest,  on  its  western  side,  on  a  small  revet- 
ment wall  of  good  rubble  stone,  laid  in  hydraulic  mortar;  the  form 
and  dimensions  of  the  wall  to  be  fixed  by  the  engineer. 

6.  There  will  be  a  gallery  running  from  the  street  to  the  center  of 
the  reservoir,  for  the  purpose  of  visiting  and  manceuvering  the  drain 
pipes  and  cocks.  This  gallery  is  to  be  lined  with  brick.  The  price 
paid  for  its  excavation  will  be  the  same  as  for  that  of  the  basin. 

6.  The  price  paid  for  the  excavation  is  to  include  the  depositing  of 
the  same  in  embankment  or  otherwise,  as  the  engineer  may  direct; 
also  the  ramming  and  dressing. 

7.  The  price  paid  for  puddling  will  be  in  addition  to  that  paid  for 
the  excavation  of  the  material  used,  which  shall  be  the  same  as  for 
other  excavation. 

8.  The  reservoir  will  be  covered  by  a  dome  of  brick  work  two  feet 
in  thickness,  of  fifty  feet  rise,  and  one  hundred  and  twenty  feet 
interior  diameter,  resting  on  a  foundation  of  concrete  two  and  a  half 
feet  deep,  and  five  and  a  half  feet  wide.  The  centers  for  this  dome  to 
be  furnished  by  the  contractor,  subject  to  the  approval  of  the  engineer. 
It  may  be  built  without  centers,  by  using  a  radius  bar  to  which  to  lay 
the  bricks.  The  summit  of  the  dome  will  be  pierced  by  a  circular 
aperture,  and  surmounted  by  a  lantern  of  brick  work,  as  shown  in  the 
drawing. 

9.  The  brick  work  of  this  reservoir,  from  its  base  to  a  level  one 
foot  higher  than  the  water  line,  will  be  lined  with  coal  tar,  dusted 
with  cement.  This  tar  is  to  be  introduced  between  the  four  and  a  half 
inch  course  of  brick  on  the  inner  face  of  the  wall  and  the  body  of  the 
wall.  The  ^\  inch  course  is  to  be  tied  into  the  body  of  the  wall  every 
five  courses  by  a  heading  course. 

10.  The  coal  tar  will  be  furnished  and  applied  by  the  contractor. 

11.  The  remainder  of  the  dome  will  be  laid  in  cement  mortar  of 
approved  quality  and  proportions — the  contractor  furnishing  the 
water,  mortar  beds,  labor  of  mixing,  &c.,  and  the  United  States  the 
materials. 
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12.  Hoop  iron  will  be  built  into  the  brick  work,  as  directed  by  the 
engineer,  forming  a  strong  and  sufficient  bond. 

13.  Concrete  is  to  be  formed  of  clean  gravel,  or  of  sound  stone  or 
brick  broken  to  pass  through  a  three-inch  ring^  and  hydraulic  mortar 
in  the  proportion  of  one  full  barrel  of  cement  to  two  of  sand,  and  this 
thoroughly  mixed  on  an  approved  platform  of  plank,  with  thirty  cubic 
feet  of  broken  stone. 

14.  It  is  to  be  spread  in  layers  one  foot  thick,  and  well  rammed. 
16.  The  price  paid  for  brick  work  per  thousand,  actually  laid,  will 

include  all  charges  er  expenses  necessary  to  the  construction  of  the 
dome,  not  expressly  otherwise  provided  for  herein. 

16.  For  the  manner  of  constructing  the  masonry^  reference  is  made 
to  the  general  specifications  of  masonry  for  the  Washington  aqueduct 
herewith. 

17.  Whenever  the  United  States,  through  its  engineer,  shall  deem 
proper  to  do  any  work  not  included  in  this  agreement,  but  incident  to 
the  construction  and  completion  of  the  reservoir,  the  contractor  will 
furnish  every  facility  within  his  power  for  the  execution  of  the  work, 
and  without  charge. 

PROPOSAL. 
[N.  B. — No  bid  wiU  be  considered  unless  all  the  blanks  for  prices  are  filled.] 

18.  The  subscriber  offers  to  furnish  all  the  materials  not  furnished 
by  the  United  States,  and  to  do  the  work  necessary  to  complete  the 
earth  work  and  masonry  for  the  reservoir  described  in  these  specifica- 
tions ;  to  clear  away  from  the  site,  after  the  work  is  finished,  all 
rubbish,  waste  or  coarse  materials  that  may  have  accumulated,  in  con- 
formity to  the  plans  to  the  preceding  specifications,  and  to  the  direc- 
tions he  may  receive  from  time  to  time  from  the  engineer,  for  the 
following  prices,  to  wit: 

19.  For  all  excavation,  per  cubic  yard |0  20 

20.  For  puddling,  additional,  per  cubic  yard 16 

21.  For  brick  work,  per  thousand  laid 6  00 

22.  For  concrete,  per  cubic  yard 3  25 

23.  For  rubble  masonry,  per  cubic  yard 4  00 

24.  For  hoop  iron  for  bond,  per  ton  of  2,240  lbs 100  00 

25.  Bricks,  cement,  and  sand,  furnished  by  the  United  States  on 
the  canal  bank,  to  be  hauled  by  the  contractor. 

26.  The  above  prices  include  all  materials,  workmanship,  labor, 
hauling,  carts,  horses,  scaffolding,  centers,  machinery,  and  tools  Dot 
furnished  by  the  United  States,  and  every  expense  necessary  to  the 
completion  of  the  whole  of  the  earth  work  and  masonry,  according  to 
the  specifications  and  plans,  and  the  contract  I  may  hereafter  sign,  in 
the  form  a  copy  of  which  has  been  shown  to  and  read  by  me. 

27.  Signed  by  me  this  tenth  day  of  May,  1858. 

N.  H.  DECKER, 
W.  a.  WHEATON. 

To  Capt.  M.  C.  Meigs,  U.  8.  Engineers: 

We,  the  undersigned,  residents  of ,  in  the  State  of , 

hereby,  jointly  and  severally,  covenant  with  the  United  States,  and 
guaranty,  in  case  the  foregoing  bid  of be  accepted,  that  he  or 
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they  will,  within  ten  days  after  the  acceptance  of  the  said  hid,  execute 
a  contract  for  the  same,  with  good  and  sufficient  sureties,  to  perforn) 
the  work  in  conformity  to  the  terms  of  the  advertisement  and  specifica- 
tions under  which  it  was  made.     And  in  case  the  said shall 

fail  to  enter  into  contract  as  aforesaid,  we  guaranty  to  make  good  the 

difference  between  the  offer  by  the  said and  the  next  lowest 

bidders. 

I  hereby  certify  that,  to  the  best  of  my  knowledge  and  belief,  the 
above-named  guarantors  are  good  and  sufficient. 


WASHINGTON  AQUEDUCT. 
Specification  of  masonry — Oeneral  description. 

1.  The  various  works  of  masonry  are  explained  by  drawings;  and 
in  the  course  of  the  work  full  working  drawings  of  details  will  be 
furnished  by  the  engineers. 

2.  The  drawings  will  be  strictly  followed  by  the  contractor, 

3.  The  stone  for  dressed  face  work,  for  ashlar,  for  ring  stones  of 
arches,  and  generally  for  cut  and  finished  work,  will  be  of  gray  sand- 
stone from  the  government  quarry  at  Seneca.  This  quary  is  worked 
for  the  United  States  by  H.  L.  G-allaher,  and  the  stone  is  supplied  at 
the  following  prices : 

4.  For  quarrying  ashlar,  ring  stones^  steps,  and  other  dimension 
stone,  to  be  cut,  per  cubic  foot,  18  cents. 

6.  For  rubble  for  backing,  per  perch,  75  cents. 

6.  For  cutting  ring  stones,  steps,  and  coping,  per  superficial  foot 
of  surface  cut,  25  cents. 

7.  For  cutting  ashlar,  rock  face,  per  superficial  foot  of  beds  and 
joints,  18  cents. 

8.  Stone  delivered  at  the  quarry  on  boats  furnished  by  the  contractor 
for  masonry, 

9.  Stone  will  be  delivered  to  the  contractor  and  charged  to  him  at 
the  above  rates  ;  or  he  may  quarry  sandstone  of  the  same  color  and 
quality  elsewhere,  and  cut  them  himself.  It  is  also  left  optional  with 
him  whether  to  receive  the  stone  in  the  rough  at  the  first  named  rate 
and  cut  them  himself,  or  to  receive  them  ready  cut  at  the  rates 
specified. 

10.  Rubble  stone  for  backing  will  be  of  hard  blue  stone  or  gneiss 
from  the  quarries  near  the  line  of  the  aqueduct  and  canal. 

11.  Masonry. — To  be  built  of  sound,  well-shaped,  and  durable  stone, 
or  hard,  well-burned  brick,  laid  in  full  beds  of  mortar,  composed  of 
clean  sharp  sand  and  hydraulic  cement. 

12.  The  joints  of  mortar  should  not  be  more  than  three-eighths  of 
an  inch  in  thickness  in  brick  work,  and  half  an  inch  in  stone.  Iron 
clamps  will  be  furnished  by  the  United  States,  but  the  contractor  will 
be  required  to  build  them  into  the  masonry.  The  stones  will  be  set 
carefully  and  accurately.  The  whole  of  the  masonry  will  be  laid  in 
flush  mortar  and  grouted,  so  as  to  insure  every  joint  to  be  filled  solid 
with  cement  mortar  or  grout. 
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13.  Spandrels,  abntments,  and  foundation  walls  will  be  of  the  best 
quality  of  rock  face  masonry,  built  with  stones  not  less  than  six 
inches  thick  nor  less  than  eighteen  inches  bed  ;  every  stone  less  than 
two  feet  in  thickness  to  have  at  least  one-half  more  bed  than  rise; 
over  that  thicknees  it  is  sufficient  that  its  bed  and  rise  are  the  same. 
The  bond  shall  in  no  case  be  less  than  eighteen  inches ;  there  shall  be 
at  least  one  header  in  every  eight  feet  of  a  course,  and  no  stone  shall 
be  considered  as  a  header  that  is  less  than  four  feet  in  length.  In 
spandrels  and  backing  the  stones  in  contact  with  the  arch  will  be  laid 
for  the  depth  designated  in  the  drawings,  with  their  beds  conforming 
to  the  radius  lines  of  the  arch. 

14.  Where  masonry  or  concrete  is  laid  upon  or  against  rock,  the 
rock  must  be  first  freed  from  all  earthy  matter  by  scraping  and  wash- 
ing, and  all  irregularities  and  projections  removed,  so  as  to  bring  it 
to  a  uniform  suriace ;  it  will  also  be.  kept  wet  at  the  time  of  laying 
the  masonry,  and  all  holes  and  depressions  will  be  filled  with  con- 
crete or  with  spalls,  forced  into  full  beds  of  mortar,  and  the  stones 
forming  the  first  course  will  be  selected  of  the  largest  size.  The  stone 
used  in  masonry  should  be  kept  wet,  and  free  from  any  dirt  that 
would  prevent  the  adherence  of  the  cement. 

16.  No  foundation  shall  be  built  upon  until  it  shall  have  been  seen 
and  approved  of  by  the  engineer  in  charge. 

16.  The  coping  of  bridges  will  be  built  into  the  abutment  and 
spandrel  walls,  having  a  wash  on  top,  and  a  drip  channel  underneath 
two  inches  from  the  outer  edge,  as  shown  on  the  plan  ;  the  stone  will 
be  rough  hammer-dressed,  with  joints  of  three-eighths  of  an  inch,  not 
less  than  three  feet  wide,  and  will  be  secured  with  iron  dowels  and 
clamps,  and  copper  gutters  under  the  joints,  as  shall  be  directed  by 
the  engineer ;  the  dowels  and  clamps  and  copper  will  be  furnished  by 
the  United  States.  The  price  paid  for  coping  will  include  any  drilling 
or  other  preparation  that  may  be  necessary  ibr  their  application. 

17.  The  United  States  reserve  the  right  to  furnish  the  stone  for  the 
work  in  whole  or  in  part,  to  be  delivered  upon  the  berme  bank  of  the 
Chesapeake  and  Ohio  canal,  adjacent  to  the  work. 

18.  Concrete  shall  consist  of  broken  stone  or  brick  and  cement 
mortar,  in  the  proportions  of  one  barrel  of  cement  and  two  of  sand  to 
30  cubic  feet  of  broken  stone  or  brick  ;  the  stone  to  be  measured  with 
care,  and  well  mixed  with  cement  in  the  above  proportions  on  a  plat- 
form of  plank,  convenient  to  the  work,  from  which  it  may  be  shovelled 
or  carried  on  a  wheelbarrow  to  the  place  where  it  is  to  be  used  ;  and 
aiter  being  deposited  and  spread  in  layers  one  foot  thick,  it  shall  be 
rammed  with  wooden  rammers  until  it  is  brought  into  a  compact 
state. 

19.  The  stone  or  brick  for  concrete  shall  be  broken  into  fragments 
not  exceeding  half  a  pound  in  weight ;  but  whenever  concrete  is  used 
in  large  masses,  stones  containing  from  2  to  20  cubic  feet  may  be 
deposited  in  it,  care  being  taken  that  such  stones  rest  on  a  good  bed, 
and  are  far  enough  apart  to  allow  the  rammers  to  pass  between  them, 
and  insure  the  complete  contact  of  the  concrete  with  them. 

20.  When  concrete  is  placed  in  contact  with  rock,  the  rock  must  be 
first  scraped  and  washed. 

21.  The  mortar  used  for  masonry  shall  consist  of  one  part  of  cement 
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to  two  parts  of  clean  sharp  sand,  to  be  first  mixed  dry,  and  afterwards 
water  to  be  added  as  wanted,  in  small  quantities  ;  it  shall  be  mixed 
upon  an  approved  bed,  formed  of  plank,  under  shelter  from  the  sun 
and  rain^  and  the  time  between  the  first  wetting  of  the  cement  and 
its  being  used  in  the  work  shall  never  exceed  one-half  hour. 

22.  The  cement  will  be  furnished  by  the  United  States,  and  will 
be  hauled  by  the  contractor,  at  his  own  cost,  from  some  one  of  the  de- 
posits of  cement  which  shall  be  established  by  the  United  States  on 
the  bank  of  the  canal,  upon  the  written  orders  which  he  shall,  from 
lime  to  time,  receive  from  the  engineer  for  the  same,  and  the  engineer 
shall  be  the  sole  judge  as  to  which  deposit  it  shall  be  taken  from,  and 
shall  express  the  same  in  said  orders  ;  the  quantity  drawn  shall  not, 
in  any  case,  exceed  300  pounds  to  each  yard  of  stone  laid,  nor  600 
pounds  to  each  1,000  of  brick  laid.  Any  excess  over  this  will  be 
charged  to  said  contractor,  at  the  rate  of  60  cents  per  100  pounds. 
Any  unnecessary  waste  of  cement  or  sand,  detected  by  the  engineer, 
will  also  be  charged  against  the  contractor — the  cement  at  the  same 
rate  of  50  cents  per  100  pounds,  and  the  sand  at  its  value ;  and  this 
whether  the  prescribed  quantity  be  used  in  the  work  or  not ;  and  of 
the  proper  care  to  be  exercised  by  the  contractor  the  engineer  shall  be 
the  sole  judge. 

23.  The  contractor  will  be  required  to  keep  the  cement  dry  and 
secure  from  the  weather  until  used,  and  return  the  bags  in  which  it 
was  furnished  in  good  order. 

24.  Clean  sharp  sand  will  be  contracted  for  with  other  parties  by 
the  United  States,  and  will  be  delivered  upon  the  berme  bank  of  the 
Chesapeake  and  Ohio  canal,  at  some  convenient  point  near  the  work, 
and  will  be  transported  to  the  work  by  the  contractor,  at  his  own  cost. 
And  the  contractor  will  be  required  to  pass  it  through  a  fine  screen 
before  using. 

26.  Bricks  have  been  contracted  for  with  other  parties,  and  will  be 
furnished  delivered  upon  the  banks  of  the  canal  or  at  some  other  point 
equally  convenient,  and  will  be  transported  to  the  work  by  the  con- 
tractor for  masonry. 

26.  Centering, — Centers  will  be  furnished  by  the  United  States, 
delivered  upon  the  berme  bank  of  the  Chesapeake  and  Ohio  canal,  to 
be  transported  to  the  work  by  the  contractor,  at  his  own  cost,  and  will 
be  set  by  the  United  States. 

27.  It  is  expressly  stipulated  that  although  the  United  States  agree 
to  furnish  the  materials  above  named,  yet  that  if^  from  any  cause,  there 
should  be  delay  or  failure  on  the  part  of  the  said  United  States,  there 
shall  not  be  any  claim  for  damages  on  the  part  of  said  contractors 
against  the  United  States. 

28.  The  United  States  will  contract  with  other  parties  to  do  the 
necessary  excavation  for  the  foundation ;  but  the  preparation  of  the 
rock  to  receive  the  masonry,  as  directed  in  the  specifications,  by  re- 
moving projections,  cleanings  &c.,  will  be  done  by  the  contractor  for 
the  masonry,  such  work  being  included  in  the  cost  of  laying  the 
masonry. 

29.  The  contractor  shall  clear  away  from  the  whole  breadth  of  the 
aqueduct  any  coarse  material  that  he  may  have  brought  upon  it 
during  the  construction  of  his  work. 
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work  done  pursuant  to  this  contract  at  the  prices  containfd  in  the 
annexed  proposal.  He  shall  also  include  the  value  of  anj  extra  work 
done  in  consequence  of  any  alteration  of  the  plan  of  the  work  which 
may  have  been  adopted  by  the  said  engineer  in  charge,  when  such 
alteration  shall  have  caused  an  increased  expense  to  the  contractor; 
and  when  any  such  alteration  shall  have  caused  a  saving  of  expense 
to  the  contractor,  the  engineer  shall  make  a  reasonable  deduction 
therefor  from  the  estimate  so  made ;  and  if  the  said  engineer  in  charge 
of  the  aqueduct  shall  approve  said  estimate,  it  is  mutually  agreed 
between  the  contracting  parties  that  it  shall  be  binding,  and  shall  be 
paid  by  said  engineer. 

3.  Within  ten  days  after  the  return  of  any  monthly  estimate  to  the 
engineer  in  charge,  nine-tenths  of  the  sum  appearing  to  be  due  for 
work  performed  since  the  preceding  estimate  shall  be  paid  to  the 
contractor. 

4.  Payments  will  be  made  to  the  contractor  in  drafts  upon  the 
treasury  of  the  United  States  for  coin.  No  estimate  after  the  first 
shall  be  paid  unless  the  engineer  is  satisfied  that  the  hands  employed 
upon  the  work  have  been  paid  for  the  work  of  the  month  preceding, 
as  provided  in  the  advertisement  under  which  this  contract  is  made,  a 
copy  of  which  is  hereto  annexed. 

5.  Within  thirty  days  after  the  work  shall  have  been  completed 
and  accepted  by  the  engineer,  a  final  estimate  therefor  shall  be  made 
and  approved  in  the  manner  provided  for  making  and  approving 
monthly  estimates^  and  shall  in  like  manner  be  paid  by  said  engineer 
in  charge,  together  with  the  retained  per  centage. 

6.  The  work  shall  always  be  open  to  examination  during  its  pro- 
gress by  the  engineers  or  other  persons  they  may  depute  lor  that  pur- 
pose, and  the  contractor  shall  at  all  times  at  his  own  expense  keep 
open  a  pathway  alongside  of  it,  so  that  the  above  mentioned  persons 
may  readily  pass  by  the  same  to  the  work  above  or  below  it. 

7.  At  the  expiration  of  every  two  weeks'  work  a  report  shall  be 
made  by  the  contractor  to  the  assistant  engineer  having  charge  of  this 
work  of  the  average  force  of  men,  carts,  &c.,  employed  upon  it  for  the 
preceding  two  weeks,  according  to  such  forms  as  shall  be  supplied  by 
the  engineer 

8.  It  is  mutually  agreed  between  the  parties  to  this  contract  that 
the  work  aforesaid  shall  be  commenced  within  three  days  after  the 
notification  of  the  approval  of  this  contract;  that  it  shall  be  steadily 
prosecuted  without  intermission,  with  such  force  as  shall,  in  the  opinion 
of  the  engineer,  secure  its  final  completion  within  twelve  months  there- 
after, unless  prevented  or  delayed  by  written  orders  from  the  engineer 
in  charge,  at  the  end  of  which  time  it  shall  be  fully  completed  and 
delivered  up  ;  and  it  is  further  agreed  that  in  the  event  that  the  said 
work  shall  not  be  commenced,  prosecuted,  and  completed,  or  if  the 
contractor,  on  being  required  thereto  by  the  written  order  of  the 
engineer  in  charge,  the  principal  assistant  engineer,  or  his  assistant 
engineer,  shall  fail  or  refuse  to  increase  the  force  employed  on  the 
work  to  such  extent  as  in  the  opinion  of  the  engineer  shall  be  necessary 
to  insure  its  completion  in  the  stipulated  time,  or  in  case  the  contractor 
shall  disobey  any  of  the  written  orders  of  either  of  said  engineers,  or 
shall  violate  any  of  the  conditions  of  this  agreement,  then  on  a  certifi- 
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fate  of  tbe  feet  by  the  principal  assistant  engineer,  made  to  the  engi- 
neer in  charge,  the  said  engineer  in  charge  may  declare  this  contract 
forfeited,  and  thereupon  the  same  shall  then  become  null  and  void, 
and  the  United  States  shall  thereupon  be  exonerated  from  every  obliga- 
tion thence  arising ;  and  the  reserved  per  centage  on  the  contract 
price,  as  well  as  all  materials  furnished  and  work  performed,  and  upon 
which  no  estimate  or  payment  may  have  been  made,  shall  be  forfeited 
to  and  become  the  right  and  property  of  the  United  States,  and  the 
said  engineer  in  charge  may  thereafter  agree  with  any  other  person 
for  the  execution  of  the  unfinished  work,  or  may  complete  the  same 
by  day's  work ;  and  the  said  party  of  the  first  part  shall  have  no 
appeal  from  the  opinion  and  decision  aforesaid,  and  he  hereby  releases 
all  right  to  except  to  or  question  the  same  in  any  place  or  under  any 
circumstances  whatever ;  but  the  party  of  the  first  part  shall  still 
remain  liable  to  the  party  of  the  second  part  for  the  damages  occasioned 
to  him  by  the  said  iailure,  refusal,  or  disobedience  ;  and  it  is  further 
agreed  between  the  parties,  that  in  order  to  secure  the  punctual  per- 
formance of  the  covenants  above  made  by  the  party  of  the  first  part, 
and  to  indemnify  and  protect  the  party  of  the  second  part  from  loss, 
in  case  of  default  and  forfeiture  of  this  contract,  the  said  party  of  the 
second  part  shall  be  authorised  to  retain  in  his  hands,  until  the  com- 
pletion of  the  contract  ten  per  cent,  on  the  amount  of  moneys  at  any 
time  due  to  the  said  party  of  the  first  part. 

9.  The  contractor  for  this  work  shall  not  knowingly  employ  any 
man,  either  as  overseer,  laborer,  or  in  any  situation,  who  shall  have 
been  dismissed  by  the  order  of  the  engineer  from  any  other  part  of 
the  work  for  bad  workmanship,  intemperance,  or  disorderly  conduct . 
Nor  shall  he  continue  to  employ  any  man  who  shall  be  declared  by 
the  engineer  to  be  either  disorderly,  habitually  intemperate,  or  a 
bad  workman. 

10.  The  contractor  shall  give  his  personal  attention  to  the  execution 
of  the  work  hereby  contracted  for. 

11.  All  buildings  or  fences  adjacent  to  the  work  shall  be  preserved, 
in  such  manner  as  the  engineer  may  direct,  by  the  contractor,  who 
shall  protect  them  from  injury  by  his  hands,  and,  as  far  as  practicable, 
by  any  other  persons. 

12.  The  engineer  shall  have  the  power  to  prescribe  the  manner  of 
preparing  for,  beginning,  and  conducting  every  species  of  work  to  be 
done  under  this  agreement  with  reference  to  its  purpose  and  the  dura- 
bility of  the  work,  and  his  instructions  shall  be  promptly  obeyed; 
and  if  he  shall  disapprove  of  the  quality  of  any  work,  it  shall  be  the 
duty  of  the  contractor  to  take  down  at  his  own  expense  and  rebuild  so 
much  thereof  as  shall  be  disapproved  of;  and  if  the  contractor  shall 
neglect  or  refuse  to  take  down  and  rebuild  work  so  disapproved  of, 
the  engineer  shall  cause  the  same  to  be  done  at  his  cost. 

13.  It  is  understood  and  agreed  that  all  orders  given  by  an  engi- 
neer, which  shall  cause  an  increase  or  diminution  in  the  quantity  or 
value  of  the  work  to  be  performed,  shall  be  given  in  writing,  and  that 
when  any  claim  shall  be  made  by  the  contractor  for  extra  compensa- 
tion for  work  performed  under  such  orders,  the  orders  shall  be  pro- 
duced ;  and  that  all  claims  for  extra  work  shall  be  made  on  or  before 
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the  close  of  the  month  in  which  it  is  claimed  to  have  been  done,  or  it 
shall  not  be  paid  for  at  all. 

14.  It  is  further  agreed  that  in  case  of  the  death,  resignation,  re- 
moval, or  absence  of  any  engineer,  the  United  States,  by  its  proper 
officers,  may  depute  any  other  engineer  to  act  in  his  place. 

16.  The  United  States  reserves  the  right  to  suspend  the  work  under 
this  contract  at  any  time;  and  when  the  work  has  been  faithfully  per- 
formed by  the  contractor,  he  will  be  paid  in  full  for  all  work  done 
up  to  the  time  of  such  suspension. 

16.  And  it  is  further  stipulated  and  agreed  that  no  member  of  Con- 
gress shall  be  admitted  to  any  share  or  part  in  this  contract  or  agree- 
ment, or  to  any  benefits  to  arise  therefrom ;  and  this  contract  shall  be 
in  all  its  parts  subject  to  the  terms  and  conditions  of  an  act  of  Con- 
gress, passed  on  the  twenty-first  day  of  April,  in  the  year  of  our 
Lord  one  thousand  eight  hundred  and  eight,  entitled  "An  act  con- 
cerning public  contracts." 

17.  And  this  contract  is  also  expressly  understood  to  be  subject  to 
the  terms  and  conditions  of  the  joint  resolution  of  Congress,  approved 
April  14,  1852,  containing  a  proviso  in  the  following  terms,  to  wit: 
^^  Provided y  Nothing  herein  contained  shall  be  so  construed  as  to 
authorize  any  officer  of  the  United  States  to  bind  the  United  States 
by  contract  beyond  the  amount  appropriated  by  Congress,  or  to  sanc- 
tion any  such  contract  heretofore  made;"  Provided,  alsoj  That  it  is 
expressly  understood  and  agreed  that  this  contract,  nor  any  part 
thereof,  shall  not  be  sublet  nor  assigned;  but  that  it  shall  be  well  and 
truly  carried  out  and  fulfilled  in  good  faith  by  the  above  recited 
party  of  the  first  part,  and  that  all  payments  on  account  thereof  shall 
be  made  to  the  aforesaid  party  of  the  first  part,  his  heirs,  executors, 
or  administrators. 

18.  And  for  the  true  and  faithful  performance  of  all  and  singular, 
the  covenants,  articles,  and  agreements  hereinbefore  particularly  set 
forth,  the  subscribers  hereunto  bind  themselves,  jointly  and  severally, 
their  and  each  of  their  successors,  heirs,  executors,  and  administrators. 

19.  Thus  covenanted  and  agreed  by  the  said  parties  this  ninth  day 
of  June,  in  the  year  of  our  Lord  one  thousand  eight  hundred  and  fifty- 
eight,  (1858,)  as  witness  their  hands  and  seals. 

ROBERT  McINTYRE,  [l.  s,] 

M.  C.  MEIGS,  [l.  s.] 

Captain  of  Engineers,  Chief  Engineer  Washington  Aquedud, 

[Done  in  quadruplicate.] 

Witnesses  as  to  Robert  Mclntyre — 
John  D.  Stiles, 
J.  M.  Porter. 

Witness  as  to  signature  of  Captain  Meigs — 
Z.  W.  Denham. 
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Easton,  Pennsylvania,  June  9,  1858, 

Dear  Sir:  Mr.  Mclntyre  has  signed  the  necessary  papers  for 
formally  completing  his  contract  for  a  portion  of  the  work  on  the 
Washington  aqueduct. 

The  sureties  named  in  his  bond  are  gentlemen  amply  responsible 
for  much  more  than  the  sum  named  in  the  penalty,  and  are  both 
personally  well  known  to  the  Hon.  Samuel  A.  Bridge,  formerly  the 
representative  in  Congress  from  the  Bucks  and  Lehigh  district,  and 
myself;  and  they  are  also  well  known  by  reputation  to  the  Hon.  W. 
H.  Dimmick,  the  present  representative  from  the  Northampton, 
Carbon,  <Jkc.,  district,  who,  if  necessary,  can  add  his  testimonial  as  to 
their  ability.  There  is  no  United  States  commissioner  nearer  than 
Philadelphia,  and  no  one  even  there,  who  knows  both  the  sureties 
personally.  Mr.  Mclntyre  himself  is  worth  more  than  the  penalty  of 
the  bond,  and  Judge  Packer  is  worth  more  than  a  quarter  of  mil- 
lion of  dollars.  Mr.  Kramer  is,  I  think,  worth  the  amount  of  the 
penalty. 

Very  respectfully,  yours, 

J.  M;  PORTER. 

Captain  M.  C.  Meios, 

Superintending,  dc. 
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Specification  of  the  manner  of  constructing  Bridge  No.  4   across  the 
valley  of  Cabin  John  creek. 

1.  This  bridge  will  be  built  of  gray  Seneca  sandstone,  of  blue 
gneiss,  and  of  hard,  well-burned  brick,  all  laid  in  cement  mortar. 

2.  For  the  manner  of  constructing  the  masonry,  reference  is  made 
to  the  general  specifications  for  masonry  herewith,  and  to  the  work 
already  done  on  bridges  of  the  aqueduct. 

3.  The  arch  will  be  constructed  of  dressed  Quincy  granite,  to  be 
famished  by  parties  with  whom  the  United  States  has  already  con- 
tracted. This  cut  stone  arch  will  spring  from  abutments  of  dressed 
Port  Deposit  granite  already  on  hand. 

4.  The  foundations  will  be  of  concrete.  The  abutment  walls  to  be 
rock-faced  ashlar,  with  rubble  backing. 

5.  The  cut  stone  arch  will  be  backed  by  a  rubble  arch  of  gray 
Seneca  sandstone  flagging,  in  slabs  not  more  than  ten  inches  thick, 
and  of  suitable  beds,  laid  radial  to  the  arch. 

6.  The  spandrels  to  be  of  rock-faced  ashlar,  with  rubble  backing. 

7.  The  water  table  and  the  platform  or  roof  of  the  bridge  to  be  of 
stone,  cut  and  laid  according  to  the  drawings  and  plans. 

8.  The  abutments  and  spandrels  will  be  built  hollow,  with  re- 
lieving arches  and  piers  in  the  centre.  The  abutment  walls  below 
the  water  table  will  be  constructed  of  blue  gneiss. 
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9.  All  the  remainder  of  the  face  work,  the  arched  backing,  the 
water  table,  and  the  platform,  will  be  of  Seneca  sandstone,  except  the 
arch  of  granite  and  the  abutment  below  the  springing  line,  of  Perl 
Deposit  granite.  The  backing  of  walls  will  be  of  bine  gneiss,  quar- 
ried at  the  site  of  the  bridge. 

10.  The  platform  or  roof  of  the  bridge  will  be  composed  of  slabs  of 
Seneca  gray  sandstone,  nine  inches  in  thickness,  and  two  and  a  half 
to  four  feet  in  width,  cut  and  laid  according  to  the  drawings,  with 
close  joints,  and  secured  by  dowels  and  clamps  at  the  sides  and  ends. 

11.  Grooves  will  be  cut  on  their  upper  surface,  as  shown  on  the 
lans,  to  carry  off  the  water  from  the  joints. 

12.  These  stones  will  be  well  bedded  in  mortar  and  grouted,  and 
afterwards  the  vertical  joints  will  be  cleaned  out  to  a  depth  of  three 
inches,  and  filled  with  asphaltic  mastic. 

13.  The  conduit  through  the  bridge  will  be  constructed  of  brick, 
as  directed  by  the  general  specifications  for  masonry  herewith. 

14.  The  work  has  been  commenced,  the  centre  erected,  machinery 
prepared  and  set  up,  and  houses  for  the  accommodation  of  the  work- 
men built,  and  materials  collected  on  the  ground. 

15.  The  contractor  will  be  charged  with  the  materials  delivered, 
but  not  yet  used  in  the  work,  at  cost. 

16.  The  machinery,  houses,  and  other  accessory  works  prepared  for 
the  construction  of  the  bridge,  will  be  at  his  disposal,  he  being  held 
responsible  for  their  return,  on  completion  of  the  work,  in  ^ood  con- 
dition, ordinary  wear  and  tear  excepted.  Any  damage,  injury,  or 
loss  which  they  may  have  suffered  will  be  charged  against  the  con- 
tractor on  final  settlement  of  his  contract. 

17.  The  centre  will  be  taken  down  by  the  contractor,  as  directed  by 
the  engineer,  and  the  timber  properly  piled  up  for  removal. 

PROPOSAL. 
[N.  B. — No  bid  will  be  ocmmdered  unless  the  blank  for  each  price  be  filled.] 

18.  I  offer  to  furnish  all  the  materials  not  furnished  by  the  United 
States,  to  cut  the  stone,  to  lay  the  masonry,  and  transport  the  ma- 
terials to  the  site,  and  to  do  all  the  work  necessary  to  complete  the 
bridge  described  in  the  preceding  specifications,  and  to  clear  away, 
after  the  work  is  finished,  all  rubbish,  stone,  and  coarse  material  that 
may  have  accumulated  about  the  site,  in  conformity  to  the  specifica- 
tions herewith,  and  to  the  directions  from  time  to  time  received  from 
the  engineer,  for  the  following  prices,  to  wit : 

19.  For  cutting  rock-face  ashlar,  per  superficial  foot  of  cutting  $0  20 

20.  For  cutting  stone  for  coping  and  platform,  per  superficisQ 

foot  of  cutting 0  25 

21.  For  furnishing  Seneca  gray  sandstone  for  outwork,  per 

cubic  foot 0  15 

22.  For  furnishing  rubble  stone  for  backing,  per  cubic  yard...     2  50 

23.  For  laying  stone  masonry,  including  transportation   of 

stone,  cement,  and  sand  from  the  bank  of  the  canal, 
where  delivered,  to  the  work,  per  cubic  yard 2  50 
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24.  For  laying  bricks,  including  transportation,  as  in  the  pre- 

ceding item,  per  thousand $5  00 

25.  For  concrete,  including  furnishing  stone  and  transporta- 

tion, as  in  preceding  item,  per  cubic  yard 5  00 

26.  For  furnishing  wrought-iron  clamps,  per  pound 0  12^ 

27.  The  above  prices  include  all  materials,  workmanship,  labor, 
hauling,  carts,  horses,  scaffolding,  machinery,  and  tools,  not  fur- 
nished by  the  United  States,  and  every  expense  necessary  to  the  com- 
pletion of  the  whole  work,  according  to  the  specifications  and  plans, 
and  the  contract  which  I  may  hereafter  sign,  in  the  form  a  copy  of 
which  has  been  shown  to  and  read  by  me. 

28.  Signed  by  me,  this  11th  day  of  May,  1858. 

ROBERT  McINTYRE. 

To  Captain  if.  G.  Meigs  y  U.  S.  Engineers  : 

We,   the  undersigned,  residents  of  ,  in   the  State  of , 

hereby  jointly  and  severally  covenant  with  the  United  States,  and 

guaranty,  in  case  the  foregoing  bid  of be  accepted,  that  he  or 

they  will,  within  ten  days  after  the  acceptance  of  the  said  bid, 
execute  a  contract  for  the  same,  with  good  and  sufficient  sureties,  to 
perform  the  work  in  conformity  to  the  terms  of  the  advertisement  and 

specifications  under  which  it  was  made.     And  in  case  the  said 

shall  fail  to  enter  into  contract  as  aforesaid,  we  guaranty  to  make 

good  the  difference  between  the  offer  by  the  said and  the  next 

lowest  bidders. 

I  hereby  certify  that,  to  the  best  of  my  knowledge  and  belief,  the 
above  named  guarantors  are  good  and  sufficient. 


WASHINGTON  AQUEDUCT. 

Specification  of  Ma^sonry — Genial  description, 

1.  The  various  works  of  masonry  are  explained  by  drawings,  and 
in  the  course  of  the  work  full  working  drawings  of  details  will  be  fur- 
nished by  the  engineers. 

2.  The  drawings  will  be  strictly  followed  by  the  contractor. 

3.  The  stone  ror  dressed  face  work,  for  ashlar,  for  ring  stones  of 
arches,  and  generally  for  cut  and  finished  work,  will  be  of  gray  sand- 
stone from  the  government  quarry  at  Seneca.  This  quarry  is  worked 
for  the  United  States  by  H.  L.  Gallaher,  and  the  stone  is  supplied  at 
the  following  prices : 

4.  For  quarrying  ashlar,  ring  stones,  steps,  and  other  dimension 

stone,  to  be  cut,  per  cubic  foot $0  18 

5.  For  rubble  for  backing,  per  perch 76 
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6.  For  cutting  ring  stones,  steps,  and  coping,  per  super- 

ficial foot  of  surface  cut 25 

7.  For  cutting  ashlar,  rock  face,  per  superficial  foot  of  beds 

and  joints 18 

8.  Stone  delivered  at  the  quarry  on  boats  furnished  by  the  con- 
tractor for  masonry. 

9.  Stone  will  be  delivered  to  the  contractor,  and  charged  to  him  at 
the  above  rates  ;  or  he  may  quarry  sandstone  of  the  same  color  and 
quality  elsewhere,  and  cut  them  himself.  It  is  also  left  optional  with 
him  whether  to  receive  the  stone  in  the  rough  at  the  first-named 
rate,  and  cut  them  himself,  or  to  receive  them  ready  cut  at  the  rates 
specified. 

10.  Bubble  stone  for  backing  will  be  of  hard  blue  stone  or  gneiss 
from  the  quarries  near  the  line  of  the  aqueduct  and  canal. 

11.  Masonry — to  be  built  of  sound,  well-shaped,  and  durable  stone, 
or  hard,  well-burned  brick,  laid  in  full  beds  of  mortar,  composed  of 
clean,  sharp  sand  and  hydraulic  cement. 

12.  The  joints  of  mortar  should  not  be  more  than  three-eighths 
of  an  inch  in  thickness  in  brick  work,  and  half  an  inch  in  stone.  Iron 
clamps  will  be  furnished  by  the  United  States,  but  the  contractor  will 
be  required  to  build  them  into  the  masonry.  The  stones  will  be  set 
caerfuUy  and  accurately.  The  whole  of  the  masonry  will  be  laid  in 
flush  mortar  and  grouted,  so  as  to  insure  every  joint  to  be  filled  solid 
with  cement  mortar  or  grout. 

13.  Spandrels,  abutments,  and  foundation  walls  will  be  of  the  best 
quality  of  rock  face  masonry,  built  with  stones  not  less  than  six  inches 
thick,  nor  less  than  eighteen  inches  bed  ;  every  stone  less  than  two 
feet  in  thickness  to  have  at  least  one-half  more  bed  than  rise  ;  over 
that  thickness,  it  is  suificient  that  its  bed  and  rise  are  the  same.  The 
bond  shall  in  no  case  be  less  than  eighteen  inches  ;  there  shall  be  at 
least  one  header  in  every  eight  feet  of  a  course,  and  no  stone  shall  be 
considered  as  a  header  that  is  less  than  four  feet  in  length.  In  span- 
drels and  backing,  the  stones  in  contact  with  the  arch  will  be  laid  for 
the  depth  designated  in  the  drawings,  with  their  beds  conforming  to 
the  radius  lines  of  the  arch. 

14.  Where  masonry  or  concrete  is  laid  upon  or  against  rock,  the 
rock  must  be  first  freed  from  all  earthy  matter  by  scraping  and  wash- 
ing, and  all  irregularities  and  projections  removed,  so  as  to  bring  it 
to  a  uniform  surface ;  it  will  also  be  kept  wet  at  the  time  of  laying 
the  masonry,  and  all  holes  and  depressions  will  be  filled  with  concrete 
or  with  spalls,  forced  into  full  beds  of  mortar,  and  the  stones  forming 
the  first  course  will  be  selected  of  the  largest  size.  The  stone  used  in 
masonry  should  be  kept  wet,  and  free  from  any  dirt  that  would  pre- 
vent the  adherence  of  the  cement. 

15.  No  foundation  shall  be  built  upon  until  it  shall  have  been  seen 
and  approved  of  by  the  engineer  in  charge. 

16.  The  coping  of  bridges  will  be  built  into  the  abutment  and  span- 
drel walls,  having  a  wash  on  top  and  a  drip  channel  underneath,  two 
inches  from  the  outer  edge,  as  shown  on  the  plan  ;  the  stone  will  be 
rough  hammer-dressed,  with  joints  of  three-eighths  of  an  inch,  not  less 
than  three  feet  wide^  and  will  be  secured  with  iron  dowels  and  clamps, 
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and  copper  gutters  under  the  joints,  as  shall  he  directed  hj  the  engi- 
neer ;  the  dowels  and  clamps  and  copper  will  be  furnished  by  the 
United  States.  The  price  paid  for  coping  will  include  any  drilling  or 
other  preparation  that  may  be  necessary  for  their  application. 

17.  The  United  States  reserve  the  right  to  furnish  the  stone  for  the 
work,  in  whole  or  in  part,  to  be  delivered  upon  the  berm  bank  of  the 
Chesapeake  and  Ohio  canal,  adjacent  to  the  work. 

18.  Concrete  shall  consist  of  broken  stone,  or  brick,  and  cement 
mortar,  in  the  proportions  of  one  barrel  of  cement  and  two  of  sand  to 
thirty  cubic  feet  of  broken  stone  or  brick  ;  the  stone  to  be  measured 
with  care  and  well  mixed  with  cement  in  the  above  proportions,  on  a 
platform  of  plank,  convenient  to  the  work,  from  which  it  may  be 
shoveled  or  carried  on  a  wheelbarrow  to  the  place  where  it  is  to  be 
used  ;  and  after  being  deposited  and  spread  in  layers  one  foot  thick, 
it  shall  be  rammed  with  wooden  rammers  until  it  is  brought  into  a 
compact  state. 

19.  The  stone  or  brick  for  concrete  shall  be  broken  into  fragments 
not  exceeding  half  a  pound  in  weight ;  but,  whenever  concrete  is  used 
in  large  masses,  stones  containing  from  two  to  twenty  cubic  feet  may 
be  deposited  in  it,  care  being  taken  that  such  stones  rest  on  a  good 
bed,  and  are  far  enough  apart  to  allow  the  rammers  to  pass  between 
them,  and  insure  the  complete  contact  of  the  concrete  with  them. 

20.  When  concrete  is  placed  in  contact  with  rock,  the  rock  must  be 
first  scraped  and  washed. 

21.  The  mortar  used  for  masonry  shall  consist  of  one  part  of  cement 
to  two  parts  of  clean  sharp  sand,  to  be  first  mixed  dry,  and  afterwards 
water  to  be  added  as  wanted,  in  small  quantities  ;  it  shall  be  mixed 
upon  an  approved  bed,  formed  of  plank,  under  shelter  from  the  sun 
and  rain,  and  the  time  between  the  first  wetting  of  the  cement  and 
its  being  used  in  the  work  shall  never  exceed  one  half  hour. 

22.  The  cement  will  be  furnished  by  the  United  States,  and  will  be 
hauled  by  the  contractor,  at  his  own  cost,  from  some  one  of  the  de- 
posits of  cement  which  shall  be  established  by  the  United  States  on 
the  bank  of  the  canal,  upon  the  written  orders  which  he  shall  from 
time  to  time  receive  from  the  engineer  for  the  same,  and  the  engineer 
shall  be  the  sole  judge  as  to  which  deposit  it  shall  be  taken  from,  and 
shall  express  the  same  in  said  orders  ;  the  quantity  drawn  shall  not 
in  any  case  exceed  300  pounds  to  each  yard  of  stone  laid,  nor  600 
pounds  to  each  1,000  of  brick  laid.  Any  excess  over  this  will  be 
charged  to  said  contractor,  at  the  rate  of  fifty  cents  per  100  pounds. 
Any  unnecessary  waste  ot  cement  or  sand,  detected  by  the  engineer, 
will  also  be  charged  against  the  contractor — the  cement  at  the  same 
rate  of  fifty  cents  per  100  pounds,  and  the  sand  at  its  value  ;  and  this 
whether  the  prescribed  quantity  be  used  in  the  work  or  not ;  and  of 
the  proper  care  to  be  exercised  by  the  contractor,  the  engineer  shall 
be  the  sole  judge. 

23.  The  contractor  will  be  required  to  keep  the  cement  dry  and 
secure  from  the  weather  until  used,  and  return  the  bags  in  which  it 
was  furnished  in  good  order. 

24.  Clean  sharp  sand  will  be  contracted  for  with  other  parties  by 
the  United  States,  and  will  be  delivered  upon  the  berme  bank  of  the 
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Chesapeake  and  Ohio  canal,  at  some  convenient  point  near  the  work, 
and  will  he  transported  to  the  work  by  th«  contractor,  at  his  own 
cost.  And  the  contractor  will  he  required  to  pass  it  through  a  fine 
screen  before  using. 

25.  Bricks  have  been  contracted  for  with  other  parties,  and  will  be 
furnished  delivered  upon  the  banks  of  the  canal,  or  at  some  other 
point  equally  convenient,  and  will  be  transported  to  the  work  by  the 
contractor  for  masonry. 

26.  Centering  — Centres  will  be  furnished  by  the  United  States,  de- 
livered upon  the  berm  bank  of  the  Chesapeake  and  Ohio  canal,  to  be 
transported  to  the  work  by  the  contractor,  at  his  own  cost,  and  will 
be  set  by  the  United  States. 

27.  It  is  expressly  stipulated  that  although  the  United  States 
agree  to  furnish  the  materials  above  named,  yet  that  if,  from  any 
cause,  there  should  be  delay  or  failure  on  the  part  of  the  said  United 
States,  there  shall  not  be  any  claim  for  damages  on  the  part  of  said 
contractors  against  the  United  States. 

28.  The  United  States  will  contract  with  other  parties  to  do  the 
necessary  excavation  for  the  foundation  ;  but  the  preparation  of  the 
rock  to  receive  the  masonry,  as  directed  in  the  specincations,  by  re- 
moving projections,  cleaning,  &c.,  will  be  done  by  the  contractor  for 
the  masonry,  such  work  being  included  in  the  cost  of  laying  the  ma- 
sonry. 

29.  The  contractor  shall  clear  away  from  the  whole  breadth  of  the 
aqueduct  any  coarse  material  that  he  may  have  brought  upon  it  da- 
ring the  construction  of  his  work. 

30.  No  ardent  spirits  shall  be  used  or  allowed  on  any  part  of  the 
work,  and  no  disorderly  person  or  persons,  objected  to  by  the  engi- 
neer, retained  in  the  employment  of  the  contractor.  Permitting  men 
to  board  where  ardent  spirits  are  used  or  sold,  though  the  premises 
should  not  be  under  the  control  of  the  contractor,  will  be  considered 
a  violation  of  these  rules ;  any  violation  of  them  will  be  considered 
sufficient  ground  for  the  engineer  to  declare  the  contract  void. 

31.  The  contractor  will  be  required  to  give  his  personal  and  con- 
stant attention  to  the  work  during  it-s  progress. 

32.  The  materials  and  workmanship  shall  be  of  the  best  quality, 
shall  be  subject  to  the  inspection  of  the  engineer  in  charge,  or  sach 
person  as  he  may  appoint,  and  drawings  will  be  furnished  by  him  of 
all  the  details  of  the  work,  and  such  directions  given  as  may  be  ne- 
cessary to  insure  its  construction  in  accordance  with  the  plan  contem- 
plated in  these  specifications. 

33.  Any  work  not  satisfactory  to  the  engineer  will  be  taken  down 
by  the  contractor  and  rebuilt  at  his  own  expense. 

34.  The  masonry  of  the  side  walls  of  bridges  will  be  laid  in  proper 
shape  to  receive  the  brick  lining  of  the  conduit,  and  plastered  on  the 
inside  with  cement  mortar.  This  plastering  will  then  be  covered  with 
a  coat  of  thick  boiled  coal  tar  and  dry  cement.  The  outer  ring  of 
brick  will  then  be  laid  in  cement  mortar  up  to  grade.  This  will  be 
lined  by  the  United  States  with  asphaltic  mastic,  for  greater  security 
against  leakage.  The  inner  lining,  or  ring  of  brick  will  then  be  laid 
by  the  contractor  up  to  grade,  the  centres  placed,  and  the  inner  ring 
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of  the  upper  arch  or  curve  of  the  conduit  laid  and  plastered  with  hy- 
draulic cement ;  a  coat  of  asphaltic  mastic  will  then  be  applied  to  the 
extrados  of  the  brick  arch  ;  the  remainder  of  the  arch  will  be  turned 
and  covered  with  thick  boiled  coal  tar  and  cement,  and  the  masonry 
laid  over  it. 

Know  all  men  by  these  presents,  that  we,  Robert  Mclntyre,  of  the 
borough  of  Catasauque  in  the  county  of  Lehigh,  Charles  Kramer,  of 
the  borough  of  Allentown,  in  the  county  of  Lehigh,  and  Asa  Packer,  of 
the  borough  of  Mauch  Chunk,  in  the  county  of  Carbon,  all  in  the  State 
of  Pennsylvania,  are  held  and  firmly  bound  unto  the  United  States 
of  America  in  the  full  and  just  sum  of  forty  thousand  dollars,  lawful 
money  of  the  United  States,  to  be  paid  to  the  said  United  States,  or  to 
its  proper  agent  or  attorney  duly  authorized  to  receive  the  same  ;  to 
which  payment  well  and  truly  to  be  made  and  done,  we  bind  ourselves 
and  every  of  us,  our  and  every  of  our  heirs,  executors,  and  adminis- 
trators, in  the  whole  and  for  the  whole,  jointly  and  severally,  firmly 
by  these  presents.  Sealed  with  our  seals,  and  dated  this  ninth  day  of 
June,  anno  Domini  one  thousand  eight  hundred  and  fifty-eight  : 
The  condition  of  the  above  obligation  is  such  that  if  Robert  Mclntyre, 
his  heirs,  executors,  or  administrators,  do  and  shall  we^l  and  truly 
execute  a  contract  which  he  the  said  Robert  Mclntyre  has  entered  into 
with  Captain  Montgomery  C.  Meigs,  of  the  United  States  Corps  of 
Engineers,  for  and  in  behalf  of  the  United  States,  by  which  he  has 
contracted  to  excavate,  construct,  and  build  at  his  own  proper  cost, 
bridge  No.  4,  across  the  valley  of  Cabin  John  creek,  of  the  Washing- 
ton aqueduct,  according  to  the  specifications  and  such  directions  as 
may  from  time  to  time  be  given  to  said  Robert  Mclntyre  by  said  Cap- 
tain M.  C.  Meigs,  or  his  assistant  engineers,  the  said  contract  being 
hereunto  annexed,  then  the  foregoing  obligation  to  be  void  and  of  no 
effect;  otherwise  to  remain  in  full  force  and  virtue  in  law. 

ROBERT  McINTYRE,     [l.s. 

CHA8.  KRAMER,  [l.8. 

ASA  PACKER,  [l.s.] 

Signed,  sealed,  and  delivered  in  presence  of — 
As  to  the  signatures  of  Robert  Mclntyre  and  Charles  Kramer — 
J.  M.  Porter, 
John  D.  Stiles. 
As  to  the  signature  of  Asa  Packer — 
J.  M.  Porter, 
Rob't  H.  Sayrb. 

June  9,  1858. 
We  certify  that  we  are  acquainted  with  Charles  Kramer  and  Asa 

Packer,  of ,  the  sureties  named  in  the  above  bond,  and  that 

they  are  severally  freeholders  and  residents  as  aforesaid,  and,  in  our 
opinion,  sufficient  sureties  for  the  purposes  mentioned  in  the  within 
bond. 

SAM.  A.  BRIDGES, 
J.  M.  PORTER. 
I  concur  in  the  above, 

W.  H.  DIMMICK. 
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WASHINGTON  AQUEDUCT. 

ContrcLclfor  wasie-weir  in  tunnd  4. 

Agreement  between  P.  Crowley,  of  Washington  city,  District  of 
Columbia,  of  the  first  part,  and  Captain  M.  C.  Meigs,  of  the  Corps  of 
United  States  Engineers,  of  the  second  part,  acting  under  the  author- 
ity of  and  for  and  in  behalf  of  the  United  States  of  America,  as 
engineer  in  charge  of  the  Washington  aqueduct,  witnesseth  : 

1.  That  the  party  of  the  first  part  for  and  in  consideration  of  the 
matters  hereinafter  referred  to  and  set  out,  covenants  and  agrees 
with  the  party  of  the  second  part  to  furnish  all  the  materials  which 
may  be  necessary  and  which  may  not  be  furnished  by  the  United  States, 
and  to  do  all  the  work  in  constructing  and  building  waste-weir  ia 
tunnel  4,  or  so  much  as  may  be  necessary  to  complete  the  same,  of 
the  Washington  aqueduct,  in  conformity  to  the  specifications  and 
advertisement  annexed  hereto,  which  are  to  be  deemed  and  taken  as 
a  part  of  this  contract,  and  according  to  the  directions  and  plans 
from  to  time  to  be  given  by  the  engineer. 

2.  The  principal  assistant  engineer,  or  an  assistant  engineer,  by 
his  direction,  shall,  as  soon  as  practicable  after  the  end  of  each 
month,  make  out  an  estimate  of  the  quantity  and  value  of  each 
species  of  work  done  pursuant  to  this  contract,  at  the  prices  contained 
in  the  annexed  proposal.  He  shall  also  include  the  value  of  any 
extra  work  done  in  consequence  of  any  alteration  of  the  plan  of  the 
work  which  may  have  been  adopted  by  the  said  engineer  in  charge, 
when  such  alteration  shall  have  caused  an  increased  expense  to  the 
contractor ;  and  when  any  such  alteration  shall  have  caused  a  saving 
of  expense  to  the  contractor  the  engineer  shall  make  a  reasonable 
deduction  therefor  from  the  estimate  so  made  ;  and  if  the  said  engi- 
neer in  charge  of  the  aqueduct  shall  approve  said  estimate,  it  is 
mutually  agreed  between  the  contracting  parties  that  it  shall  be 
binding,  and  shall  be  paid  by  said  engineer. 

3.  Within  ten  days  after  the  return  of  any  monthly  estimate  to 
the  engineer  in  charge,  nine-tenths  of  the  sum  appearing  to  be  due 
lor  work  performed  since  the  preceding  estimate,  shall  be  paid  by  the 
contractor. 

4.  Payments  will  be  made  to  the  contractor  in  drafts  upon  the 
treasury  of  the  United  States  for  coin.  No  estimate  after  the  first 
shall  be  paid,  unless  the  engineer  Is  satisfied  that  the  hands  employed 
upon  the  work  have  been  paid  for  the  work  of  the  month  preceding, 
as  provided  in  the  advertisement  under  which  this  contract  is  made, 
a  copy  of  which  is  hereto  annexed. 

5.  Within  thirty  days  after  the  work  shall  have  been  completed, 
and  accepted  by  the  engineer,  a  final  estimate  therefor  shall  be  made 
and  approved  in  the  manner  provided  for  making  and  approving 
monthly  estimates,  and  shall  in  like  manner  be  paid  by  said  engineer 
in  charge,  together  with  the  retained  per  centage. 

6.  The  work  shall  always  be  open  to  examination  during  its  pro- 
gress by  the  engineers  or  other  persons  they  may  depute  for  that  par- 
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pose,  and  the  contractor  shall  at  all  times,  at  his  own  expense,  keep 
open  a  pathway  alongside  of  it,  so  that  the  above  mentioned  persons 
may  readily  pass  by  the  same  to  the  work  above  or  below  it. 

7.  At  the  expiration  of  every  two  weeks'  work  a  report  shall  be 
made  by  the  contractor  to  the  assistant  engineer  having  charge  of  this 
work,  of  the  average  force  of  men,  carts,  &c.,  employed  upon  it  for 
the  preceding  two  weeks,  according  to  such  forms  as  shall  be  supplied 
by  the  engineer. 

8.  It  is  mutually  agreed  between  the  parties  to  this  contract,  that 
the  work  aforesaid  shall  be  commenced  within  three  days  after  the 
notification  of  the  approval  of  this  contract,  that  it  shall  be  steadily 
prosecuted  without  intermission,  with  such  force  as  shall,  in  the  opinion 
of  the  engineer,  secure  its  final  completion  within  twelve  months 
thereafter,  unless  prevented  or  delayed  by  written  orders  from  the  en- 
gineer in  charge,  at  the  end  of  which  time  it  shall  be  fully  completed 
and  delivered  up  ;  and  it  is  further  agreed,  that  in  the  event  that  the 
said  work  shall  not  be  commenced,  prosecuted,  and  completed,  or  if 
the  contractor,  on  being  required  thereto  by  the  written  order  of  the 
engineer  in  charge,  the  principal  assistant  engineer,  or  his  assistant 
engineer,  shall  fail  or  refuse  to  increase  the  force  employed  on  the 
work  to  such  extent  as  in  the  opinion  of  the  engineer  shall  be  neces- 
sary to  insure  its  completion  in  the  stipulated  time,  or  in  case  the 
contractor  shall  disobey  any  of  the  written  orders  of  either  of  said 
engineers,  or  shall  violate  any  of  the  conditions  of  this  agreement, 
then  on  a  certificate  of  the  fact,  by  the  principal  assistant  engineer, 
made  to  the  engineer  in  charge,  the  said  engineer  in  charge  may  de- 
clare this  contract  forfeited,  and  thereupon  the  same  shall  then  become 
null  and  void,  and  the  United  States  shall  thereupon  be  exonerated 
from  every  obligation  thence  arising  ;  and  the  reserved  per  centage 
on  the  contract  price,  as  well  as  all  materials  furnished  and  work  per- 
formed, and  upon  which  no  estimate  or  payment  may  have  been  made, 
shall  be  forfeited  to  and  become  the  rignt  and  property  of  the  United 
States,  and  the  said  engineer  in  charge  may  thereafter  agree  with  any 
other  person  for  the  execution  of  the  unfinished  work,  or  may  com- 
plete the  same  by  day's  work ;  and  the  said  party  of  the  first  part 
shall  have  no  appeal  from  the  opinion  and  decision  aforesaid,  and  he 
hereby  releases  all  right  to  except  to  or  question  the  same,  in  any 
place,  or  under  any  circumstances  whatever  ;  but  the  party  of  the  first 
part  shall  still  remain  liable  to  the  party  of  the  second  part  for  the 
damages  occasioned  to  him  by  the  said  failure,  refusal,  or  disobe- 
dience ;  and  it  is  further  agreed  between  the  parties,  that  in  order  to 
secure  the  punctual  performance  of  the  covenants  above  made  by  the 
party  of  the  first  part,  and  to  indemnify  and  protect  the  party  of  the 
second  part  from  loss,  in  case  of  default  and  forfeiture  of  this  contract, 
the  said  party  of  the  second  part  shall  be  authorized  to  retain  in  his 
hands  until  the  completion  of  the  contract,  ten  per  cent,  on  the  amount 
of  moneys  at  any  time  due  to  the  said  party  of  t]ie  first  part. 

9.  The  contractor  for  this  work  shall  not  knowingly  employ  any 
man,  either  as  overseer,  laborer,  or  in  any  situation,  who  shall  have 
been  dismissed  by  the  order  of  the  engineer  from  any  other. part  of 
the  work  for  bad  workmanship,  intemperance,  or  disorderly  conduct. 
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Nor  shall  he  continue  to  employ  any  man  who  shall  be  declared  by 
the  engineer  to  be  either  disorderly,  habitually  intemperate,  or  a  bad 
workman. 

10.  The  contractor  shall  give  his  personal  attention  to  the  execu- 
tion of  the  work  hereby  contracted  for. 

11.  All  buildings  or  fences  adjacent  to  the  work  shall  be  preserved, 
in  such  manner  as  the  engineer  may  direct,  by  the  contractor,  who 
shall  protect  them  from  injury  by  his  hands,  and,  as  far  as  practica- 
ble, by  any  other  persons. 

12.  The  engineer  shall  have  the  power  to  prescribe  the  manner  of 
preparing  for,  beginning,  and  conducting  every  species  of  work  to  be 
done  under  this  agreement  with  reference  to  its  purpose  and  the 
durability  of  the  work,  and  his  instructions  shall  be  promptly 
obeyed ;  and  if  he  shall  disapprove  of  the  quality  of  any  work,  it 
shall  be  the  duty  of  the  contractor  to  take  down  at  his  own  expense, 
and  rebuild  so  much  thereof  as  shall  be  disapproved  of;  and  if  the 
contractor  shall  neglect  or  refuse  to  take  down  and  rebuild  work  so 
disapproved  of,  the  engineer  shall  cause  the  same  to  be  done  at  his 
cost. 

13.  It  is  understood  and  agreed  that  all  orders  given  by  an  engi- 
neer, which  shall  cause  an  increase  or  diminution  in  the  quantity  or 
value  of  the  work  to  be  performed,  shall  be  given  in  writing,  and 
that  when  any  claim  shall  be  made  by  the  contractor  for  extra  com- 
pensation for  work  performed  under  such  orders,  the  orders  shall  be 

E reduced,  and  that  all  claims  for  extra  work  shall  be  made  on  or 
efore  the  close  of  the  month  in  which  it  is  claimed  to  have  been 
done,  or  it  shall  not  be  paid  for  at  all. 

14.  It  is  further  agreed  that  in  case  of  the  death,  resignation,  re- 
moval, or  absence  of  any  engineer,  the  United  States,  by  its  proper 
officers,  may  depute  any  other  engineer  to  act  in  his  place. 

15.  The  United  States  reserves  the  right  to  suspend  the  work  under 
this  contract  at  any  time ;  and  when  the  work  has  been  faithfully 
performed  by  the  contractor  he  will  be  paid  in  full  for  all  work  done 
up  to  the  time  of  such  suspension. 

16.  And  it  is  further  stipulated  and  agreed  that  no  member  of 
Congress  shall  be  admitted  to  any  share  or  part  in  this  contract  or 
agreement,  or  to  any  benefits  to  arise  therefrom ;  and  this  contract 
shall  be  in  all  its  parts  subject  to  the  terms  and  conditions  of  an  act 
of  Congress,  passed  on  the  twenty-first  day  of  April,  in  the  year  of 
our  Lord  one  thousand  eight  hundred  and  eight,  entitled  *'  An  act 
concerning  public  contracts.*' 

17.  And  this  contract  is  also  expressly  understood  to  be  subject  to 
the  terms  and  conditions  of  the  joint  resolution  of  Congress^  approved 
April  14,  1862,  containing  a  proviso  in  the  following  terms,  to  wit : 
^^  Provided f  Nothing  herein  contained  shall  be  so  construed  as  to 
authorize  any  officer  of  the  United  States  to  bind  the  United  States  by 
contract  beyond  the  amount  appropriated  by  Congress,  or  to  sanction 
any  such  contract  heretofore  made  ;'*  Provided^  ahOy  That  it  is  ex- 
pressly understood  and  agreed,  that  this  contract,  nor  any  part 
thereof,  shall  not  be  sublet  nor  assigned  ;  but  that  it  shall  be  well  and 
truly  carried  out  and  fulfilled  in  good  faith  by  the  above-recited  party 
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of  the  first  part,  and  that  all  payments  on  account  thereof  shall  be 
made  to  the  aforesaid  party  of  the  first  part,  his  heirs,  executors,  or 
administrators. 

18.  And  for  the  true  and  faithful  performance  of  all  and  singular, 
the  covenants,  articles,  and  agreements  hereinbefore  particularly  set 
forth,  the  subscribers  hereunto  bind  themselves,  jointly  and  severally, 
their  and  each  of  their  successors,  heirs^  executors,  and  administra- 
tors. 

19.  Thus  covenanted  and  agreed  by  the  said  parties  this  second  day 
of  June,  in  the  year  of  our  Lord  one  thousand  eight  hundred  and 
fifty-eight,  (1858.) 

P.  CROWLEY,        [SEAL.] 
M.  C.  MEIGS,  [SEAL.] 

Captain  of  Engineers 
Chief  Engineer  Washington  Aqueduct, 
[Done  in  quadruplicate.] 

Witness — 

Jos.  S.  Rider. 

Witness  to  signature  of  Captain  Meigs — 
Wm.  O.  Moorb. 


WASHINaTON  AQUEDUCT. 

Spedficaitions  for  waste-weir  in  tunnel  4. 

1.  The  form  and  dimensions  of  the  work  are  explained  by  the 
drawings. 

2.  The  sides  of  the  excavations  will  be  made  as  smooth  and  even  as 
the  ground  will  admit  of,  and  in  the  measurement  the  prescribed 
dimensions  only  will  be  considered. 

3.  In  such  parts  of  the  drift  as  may  require  arching,  the  contractor 
will  excavate  to  such  dimensions  as  the  engineer  may  deem  necessary. 

4.  The  materials  from  the  excavations  will  be  disposed  of  as  the 
engineer  may  direct,  and  the  price  per  yard  will  cover  the  haul  two 
hundred  feet  from  the  end  of  tunnel  No.  4,  and  also  from  the  lower 
end  of  the  drift. 

5.  For  masonry,  see  general  specifications. 

6.  The  cast  and  wrought  iron  of  the  gates  to  be  of  good  quality, 
free  from  flaws,  and  properly  fitted.  All  work  not  specified  to  be 
done  at  the  estimate  of  the  engineer. 

PROPOSAL. 

[N.  B. — No  proposal  wiU  be  considered  unless  every  blank  in  the  prices  is  filled  by  the 
bidder.] 

7.  The  subscriber  offers  to  contract  to  excavate  and  arch  the  waste- 
weir  in  tunnel  No.  4,  at  the  prices  mentioned  in  the  following  table, 
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and  to  complete  the  work  according  to  the  foregoing  specifications  and 
the  directions  received  from  the  engineer,  and  upon  the  terms  and 
conditions  stipulated  in  the  contract  which  he  may  hereafter  sabecribe 
in  the  form  which  has  been  shown  to  and  read  by  him. 

8.  For  excavation  of  chambers,  per  cubic  yard $1  50 

9.  For  excavation  of  drift,  per  cubic  yard , 6  00 

10.  For  rubble  masonry  laid,  per  cubic  yard •..         6  00 

11.  For  brick  masonry  laid,  per  cubic  yard 7  50 

12.  For  each  valve  and  frame,  complete  in  place 100  00 

13.  The  above  prices  include  all  materials,  workmanship,  labor, 
hauling,  carts,  horses,  scaffolding,  machinery,  and  tools  not  furnished 
by  the  United  States,  and  every  expense  necessary  to  the  completion 
of  the  whole  work,  according  to  the  specifications  and  plans,  and  the 
contract  which  I  may  hereafter  sign,  in  the  form  a  copy  of  which  has 
been  shown  to  and  read  by  me. 

14.  Signed  by  me,  this  10th  day  of  May,  1868. 

P.  CROWLEY. 

To  Captain  M.  G.  Meigs,  United  Staiea  Engineers  : 

We,  the  undersigned,  residents  of ,  in  the  State  of , 

hereby  jointly  and  severally  covenant  with  the  United  States,  and 

guaranty,  in  case  the  foregoing  bid  of be  accepted,  that  he  or 

they  will,  within  ten  days  after  the  acceptance  of  the  said  bid,  execute 
a  contract  for  the  same,  with  good  and  sufficient  sureties,  to  perform 
the  work  in  conformity  to  the  terms  of  the  advertisement  and  specifi- 
cations under  which  it  was  made.     And  in  case  the  said shall 

fail  to  enter  into  contract  as  aforesaid,  we  guaranty  to  make  good  the 

difference  between  the  offer  by  the  said and  the  next  lowest 

bidder. 

I  hereby  certify  that,  to  the  best  of  my  knowledge  and  belief,  the 
above  named  guarantors  are  good  and  sufficient. 


WASHINGTON  AQUEDUCT. 

SpeciJiccUum  of  masonry. — General  description. 

1.  The  various  works  of  masonry  are  explained  by  drawings,  and 
in  the  course  of  the  work  full  working  drawings  of  details  will  be 
furnished  by  the  engineers. 

2.  The  drawings  will  be  strictly  followed  by  the  contractor. 

3.  The  stone  for  dressed  face  work,  for  ashlar,  for  ring  stones  of 
arches,  and  generally  for  cut  and  finished  work,  will  be  of  gray  sand- 
stone from  the  government  quarry  at  Seneca.  This  quarry  is  worked 
for  the  United  States  by  H,  L.  Gallaher,  and  the  stone  is  supplied  at 
the  following  prices : 
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4.  For  quarrying  ashlar, ring  stones,  steps,  and  other  dimen- 
sion stone  to  be  cut,  per  cubic  foot $0  18 

5    For  rubble  for  backing,  per  perch 75 

6.  For  cutting  ring  stones,  steps,  and  coping,  per  superficial 

foot  of  surface  cut 25 

7.  For  cutting  ashlar,  rock  face,  per  superficial  foot  of  beds 

and  joints 18 

8.  Stone  delivered  at  the  quarry  on  boats  furnished  by  the  contractor 
for  masonry. 

9.  Stone  will  be  delivered  to  the  contractor  and  charged  to  him  at 
the  above  rates  ;  or  he  may  quarry  sandstone  of  the  same  color  and 
quality  elsewhere  and  cut  them  himself.  It  is  also  left  optional  with 
him  whether  to  receive  the  stone  in  the  rough  at  the  first-named  rate, 
and  cut  them  himself,  or  to  receive  them  ready  cut  at  the  rates 
specified. 

10.  Rubble  stone,  for  backing,  will  be  of  hard  blue  stone  or  gneiss, 
from  the  quarries  near  the  line  of  the  aqueduct  and  canal. 

11.  Masonry y  to  be  built  of  sound,  well-shaped,  and  durable  stone, 
or  hard,  well-burned  brick,  laid  in  full  beds  of  mortar,  composed  of 
clean,  sharp  sand  and  hydraulic  cement. 

12.  The  joints  of  mortar  should  not  be  more  than  three-eighths  inch 
in  thickness  in  brick  work  and  half  an  inch  in  stone.  Iron  clamps 
will  be  furnished  by  the  United  States,  but  the  contractor  will  be 
required  to  build  them  into  the  masonry.  The  stones  will  be  set 
carefully  and  accurately.  The  whole  of  the  masonry  will  be  laid  in 
flush  mortar  and  grouted,  so  as  to  insure  every  joint  to  be  filled  solid 
with  cement  mortar  or  grout. 

13.  Spandrels,  abutments,  and  foundation  walls  will  be  of  the  best 
quality  of  rock  face  masonry,  built  with  stones  not  less  than  six  inches 
thick,  not  less  than  18  inches  bed  ;  every  stone  less  than  two  feet  in 
thickness  to  have  at  least  one-half  more  bed  than  rise ;  over  that 
thickness  it  is  sufficient  that  its  bed  and  rise  are  the  same.  The  bond 
shall  in  no  case  be  less  than  18  inches ;  there  shall  be  at  least  one 
header  in  every  8  feet  of  a  course,  and  no  stone  shall  be  considered  as 
a  header  that  is  less  than  4  feet  in  length.  In  spandrels  and  backing, 
the  stones  in  contact  with  the  arch  will  be  laid  for  the  depth  desig- 
nated in  the  drawings,  with  their  beds  conforming  to  the  radius  lines 
of  the  arch. 

14.  Where  masonry  or  concrete  is  laid  upon  or  against  rock  the 
rock  must  be  first  freed  from  all  earthy  matter  by  scraping  and  wash- 
ing, and  all  irregularities  and  projections  removed,  so  as  to  bring  it 
to  a  uniform  surface  ;  it  will  also  be  kept  wet  at  the  time  of  laying 
the  masonry,  and  all  holes  and  depressions  will  be  filled  with  con- 
crete or  with  spalls,  forced  into  full  beds  of  mortar,  and  the  stones 
forming  the  first  course  will  be  selected  of  the  largest  size.  The  stone 
used  in  masonry  should  be  kept  wet,  and  free  from  any  dirt  that 
would  prevent  the  adherence  of  the  cement. 

15.  No  foundation  shall  be  built  upon  until  it  shall  have  been  seen 
and  approved  of  by  the  engineer  in  charge. 

16.  The  coping  of  bridges  will  be  built  into  the  abutment  and 
Vol.  u 60 
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spandrel  walls,  having  a  wash  on  top^  and  a  drip  channel  underneath, 
two  inches  from  the  outer  edge,  as  shown  on  the  plan  ;  the  stone  will  be 
rough  hammer-dressed,  with  joints  of  three-eighths  of  on  inch,  not  less 
than  three  feet  wide,  and  will  he  secured  with  iron  dowels  and  clamps, 
and  copper  gutters  under  the  joints,  as  shall  be  directed  by  the  engi- 
neer ;  the  dowels  and  clamps  and  copper  will  be  furnished  by  the 
United  States.  The  price  paid  for  coping  will  include  any  drilling  or 
other  preparation  that  may  be  necessary  for  their  application. 

17.  The  United  States  reserve  the  right  to  furnish  the  stone  for  the 
work,  in  whole  or  in  part,  to  be  delivered  upon  the  berme  bank  of  the 
Chesapeake  and  Ohio  canal,  adjacent  to  the  work. 

18.  Concrete  shall  consist  of  broken  stone  or  brick  and  cement 
mortar,  in  the  proportions  of  one  barrel  of  cement  and  two  of  sand  to 
30  cubic  feet  of  broken  stone  or  brick  ;  the  stone  to  be  measured  with 
care,  and  well  mixed  with  cement  in  the  above  proportions  on  a  plat- 
form of  plank,  convenient  to  the  work,  from  which  it  may  be  shovelled 
or  carried  on  a  wheelbarrow  to  the  place  where  it  is  to  be  used  ;  and 
after  being  deposited  and  spread  in  layers  one  foot  thick,  it  shall  be 
rammed  with  wooden  rammers  until  it  is  brought  into  a  compact 
state. 

19.  The  stone  or  brick  for  concrete  shall  be  broken  into  fragments 
not  exceeding  half  a  pound  in  weight ;  but  whenever  concrete  is  used 
in  large  masses,  stones  containing  from  2  to  20  cubic  feet  may  be  de- 
positei  in  it,  care  being  taken  that  such  stones  rest  on  a  good  bed,  and 
are  far  enough  apart  to  allow  the  rammers  to  pass  between  them,  and 
insure  the  complete  contact  of  the  concrete  with  them. 

20.  When  concrete  is  placed  in  contact  with  rock,  the  rock  must 
be  first  scraped  and  washed. 

21.  The  mortar  used  for  masonry  shall  consist  of  one  part  of  cement 
to  two  parts  of  clean  sharp  sand,  to  be  first  mixed  dry,  and  afterwards 
water  to  be  added  as  wanted,  in  small  quantities ;  it  shall  be  mixed 
upon  an  approved  bed,  formed  of  plank,  under  shelter  from  the  sun 
and  rain,  and  the  time  between  the  first  wetting  of  the  cement  and 
its  being  used  in  the  work  shall  never  exceed  one-half  hour. 

22.  The  cement  will  be  furnished  by  the  United  States,  and  will  be 
hauled  by  the  contractor,  at  his  own  cost,  from  some  one  of  the  de- 
posits of  cement  which  shall  be  established  by  the  United  States  on 
the  bank  of  the  canal,  upon  the  written  orders  which  he  shall  from 
time  to  time  receive  from  the  engineer  for  the  same,  and  the  engineer 
shall  be  the  sole  judge  as  to  which  deposit  it  shall  be  taken  from,  and 
shall  express  the  same  in  said  orders  ;  the  quantity  drawn  shall  not, 
in  any  case,  exceed  300  pounds  to  each  yard  of  stone  laid,  nor  600 
pounds  to  each  1,000  of  brick  laid.  Any  excess  over  this  will  be 
charged  to  said  contractor  at  the  rate  of  50  cents  per  100  pounds. 
Any  unnecessary  waste  of  cement  or  sand  detected  by  the  engineer 
will  also  be  charged  against  the  contractor — the  cement  at  the  same 
rate  of  60  cents  per  100  pounds,  and  the  sand  at  its  value,  and  this 
whether  the  prescribed  quantity  be  used  in  the  work  or  not ;  and  of 
the  proper  care  to  be  exercised  by  the  contractor  the  engineer  shall 
be  the  sole  judge. 

23.  The  contractor  will  be  required  to  keep  the  cement  dry  and 
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secare  from  the  weather  until  used,  and  return  the  bags  in  which 
was  furnished  in  good  order. 

24  Clean  sharp  sand  will  be  contracted  for  with  other  parties  ujr 
the  United  States,  and  will  be  delivered  upon  the  berme  bank  of  the 
Chesapeake  and  Ohio  canal,  at  some  convenient  point  near  the  work, 
and  will  be  transported  to  the  work  by  the  contreu;tor  at  his  own  cost. 
And  the  contractor  will  be  required  to  pass  it  through  a  fine  screen 
before  using. 

25.  Bricks  have  been  contracted  for  with  other  parties,  and  will  be 
furnished  delivered  upon  the  banks  of  the  canal,  or  at  some  other 
point  equally  convenient,  and  will  be  transported  to  the  work  by  the 
contraclor  for  masonry. 

26.  Centering. — Centers  will  be  furnished  by  the  United  States, 
delivered  upon  the  berme  bank  of  the  Chesapeake  and  Ohio  canal,  to 
be  transported  to  the  work  by  the  contractor  at  his  own  cost,  and  will 
be  set  by  the  United  States. 

27.  It  is  expressly  stipulated  that  although  the  United  States  agree 
to  furnish  the  materials  above  named,  yet  that  if  from  any  cause  there 
should  be  delay  or  failure  on  the  part  of  the  said  United  States,  there 
shall  not  be  any  claim  for  damages  on  the  part  of  said  contractor 
against  the  United  States. 

28.  The  United  States  will  contract  with  other  parties  to  do  the 
necessary  excavation  for  the  foundation  ;  but  the  preparation  of  the 
rock  to  receive  the  masonry,  as  directed  in  the  specifications,  by 
removing  projections,  cleaning,  &c.,  will  be  done  by  the  contractor 
for  the  masonry,  such  work  being  included  in  the  cost  of  laying  the 
masonry. 

29.  The  contractor  shall  clear  away  from  the  whole  breadth  of  the 
€U|ueduct  any  coarse  material  that  he  may  have  brought  upon  it  during 
the  construction  of  his  work. 

30.  No  ardent  spirits  shall  be  used  or  allowed  on  any  part  of  the 
work,  and  no  disorderly  person  or  persons,  objected  to  by  the  engineer, 
retained  in  the  employment  of  the  contractor.  Permitting  men  to 
board  where  ardent  spirits  are  used  or  sold,  though  the  premises  should 
not  be  under  the  control  of  the  contractor,  will  be  considered  a  viola- 
tion of  these  rules.  Any  violation  of  them  will  be  considered  sufficient 
ground  for  the  engineer  to  declare  the  contract  void. 

31.  The  contractor  will  be  required  to  give  his  personal  and  constant 
attention  to  the  work  during  its  progress. 

32.  The  materials  and  workmanship  shall  be  of  the  best  quality, 
shall  be  subject  to  the  inspection  of  the  engineer  in  charge,  or  such 
person  as  he  may  appoint,  and  drawings  will  be  furnished  by  him  of 
all  the  details  of  the  work,  and  such  directions  given  as  may  be  neces- 
sary to  insure  its  construction  in  accordance  with  the  plan  contem- 
plated in  these  specifications. 

33.  Any  work  not  satisfactory  to  the  engineer  will  be  taken  down 
by  the  contractor  and  rebuilt  at  his  own  expense. 

34.  The  masonry  of  the  side  walls  of  bridges  will  be  laid  in  proper 
shape  to  receive  the  brick  lining  of  the  conduit,  and  plastered  on  the 
inside  with  cement  mortar.  This  plastering  will  then  be  covered  with 
a  ooat  of  thick  boiled  coal  car  and  dry  cement.     The  outer  ring  of 


948  REPORT  OF  THE 

brick  will  then  be  laid  in  cement  mortar  np  to  grade.  This  will  be 
lined  by  the  United  States  with  asphaltic  mastic  for  greater  security 
against  leakage.  The  inner  lining  or  ring  of  brick  will  then  be  laid 
by  the  contractor  up  to  grade,  the  centres  placed,  and  the  inner  ring 
of  the  upper  arch  or  curve  of  the  conduit  laid  and  plastered  with 
hydraulic  cement ;  a  coat  of  asphaltic  mastic  will  then  be  applied  to 
the  extrados  of  the  brick  arch  ;  the  remainder  of  the  arch  will  be 
turned  and  corered  with  thick  boiled  coal  tar  and  cement,  and  the 
masonry  laid  over  it. 

Enow  all  men  by  these  presents  that  we,  John  Crumbangh  and 
Samuel  Duvall,  of  Washington  city.  District  of  Columbia,  are  held 
and  firmly  bound  unto  the  United  States  of  America  in  the  full  and 
just  sum  of  two  thousand  dollars,  lawful  money  of  the  United  States, 
to  be  paid  to  the  said  United  States,  or  to  its  proper  agent  or  attorney 
duly  authorized  to  receive  the  same ;  to  which  payment  well  and  truly 
to  be  made  and  done^  we  bind  ourselves  and  eyerj  of  us,  our  and  every 
of  our  heirs,  executors,  and  administrators,  in  the  whole  and  for  the 
whole,  jointly  and  severally,  firmly  by  these  presents.  Sealed  with 
our  seals,  and  dated  this  2d  day  of  June,  anno  Domini  one  thousand 
eight  hundred  and  fifty-eight.  The  condition  of  the  above  obligation 
is  such,  that  if  Patrick  Crowley,  his  heirs,  executors,  or  adminis- 
trators, do  and  shall  well  and  truly  execute  a  contract  which  he,  the 
said  Patrick  Crowley,  has  entered  into  with  Captain  Montgomery  0. 
Meigs,  of  the  United  States  Corps  of  Engineers,  for  and  in  behalf  of  the 
United  States,  by  which  he  has  contracted  to  excavate,  construct,  and 
build  at  his  own  proper  cost,  waste-weir  in  tunnel  No.  4  of  the  Wash- 
ington aqueduct,  according  to  the  specifications  and  such  directions  as 
may,  from  time  to  time,  be  given  to  said  Patrick  Crowley  by  said 
Captain  M.  C.  Meigs,  or  his  assistant  engineers,  the  said  contract 
being  hereunto  annexed,  then  the  foregoing  obligation  to  be  void  and 
of  no  efiect,  otherwise  to  remain  in  full  force  and  virtue  in  law. 

JOHN  CRUMBAUGH.  " 
SAMUEL  DUVALL. 

Signed,  sealed,  and  delivered  in  presence  of — 
Jos.  S.  Rider, 

J.    W.   SOTHORON. 


m 


United  States  Commissionbr's  Office, 

June  2,  1858. 

I  certify  that  I  am  acquainted  with  John  Crumbaugh  and  Samuel 
Duvall,  of  the  county  of  Washington,  District  of  Columbia,  the  sure- 
ties named  in  the  above  bond,  and  that  they  are  severally  freeholders 
and  residents  as  aforesaid,  and,  in  my  opinion,  sufficient  sureties  for 
the  purposes  mentioned  in  the  within  bond. 

H.  C.  MATTHEWS, 
Collector  of  the  CwtovMy  Georgetown,  JD.  C. 
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WASHINQTON  AQUEDUCT. 

Contract  for  effluent  gate-Jiouse  and  sluice  gate-houae  of  the  receiving 

reservoir. 

Agreement  between  H.  L.  Gallaher,  of  the  State  of  Virginia,  of 
the  first  part,  and  Captain  M.  C.  Meigs,  of  the  Corps  of  United  States 
Engineers,  of  the  second  part,  acting  under  the  authority  of  and  for 
and  in  behalf  of  the  United  States  of  America,  as  engineer  in  charge 
of  the  Wasliington  aqueduct,  witneeseth: 

1.  That  the  party  of  the  first  part,  for  and  in  consideration  of  the 
matters  hereinafter  referred  to  and  set  out,  covenants  and  agrees  with 
the  party  of  the  second  part  to  furnish  all  the  materials  which  may 
be  necessary,  and  which  may  not  be  furnished  by  the  United  States, 
and  to  do  all  the  work  in  constructing  and  building  effluent  gate- 
house and  sluice  gate-house  of  the  receiving  reservoir,  or  so  much  as 
may  be  necessary  to  complete  the  same  of  the  Washington  aqueduct, 
in  conFormity  to  the  specifications  and  advertisement  annexed  hereto, 
which  are  to  be  deemed  and  taken  as  a  part  of  this  contract,  and  accord- 
ing to  the  directions  and  plans  from  time  to  time  to  be  given  by  the 
engineer. 

2.  The  principal  assistant  engineer,  or  an  assistant  engineer,  by 
his  direction,  shall,  as  soon  as  practicable  after  the  end  of  each  month, 
make  out  an  estimate  of  the  quantity  and  value  of  each  species  of 
work  done  pursuant  to  this  contract,  at  the  prices  contained  in  the 
annexed  proposal.  He  shall  also  include  the  value  of  any  extra 
work  done  in  consequence  of  any  alteration  of  the  plan  of  the  work 
which  may  have  been  adopted  by  the  said  engineer  in  charge,  when 
such  alteration  shall  have  caused  an  increased  expense  to  the  con- 
tractor ;  and  when  any  such  alteration  shall  have  caused  a  saving  of 
expense  to  the  contractor  the  engineer  shall  make  a  reasonable  deduc- 
tion therefor  from  the  estimate  so  made ;  and  if  the  said  engineer  in 
charge  of  the  aqueduct  shall  approve  said  estimate,  it  is  mutually 
agreed  between  the  contracting  parties  that  it  shall  be  binding,  and 
shall  be  paid  by  said  engineer. 

3.  Within  ten  days  after  the  return  of  any  monthly  estimate  to 
the  engineer  in  charge,  nine-tenths  of  the  sum  appearing  to  be  due, 
for  work  performed  since  the  preceding  estimate,  shall  be  paid  to  the 
contractor. 

4.  Payments  will  be  made  to  the  contractor  in  drafts  upon  the 
treasury  of  the  United  States  for  coin.  No  estimate  after  the  first 
shall  be  paid  unless  the  engineer  is  satisfied  that  the  hands  employed 
upon  the  work  have  been  paid  for  the  work  of  the  month  preceding, 
as  provided  in  the  advertisement  under  which  this  contract  is  made, 
a  copy  of  which  is  hereto  annexed. 

5.  Within  thirty  days  after  the  work  shall  have  been  completed, 
and  accepted  by  the  engineer,  a  final  estimate  therefor  shall  be  made 
and  approved  in  the  manner  provided  for  making  and  approving 
monthly  estimates,  and  shall  in  like  manner  be  paid  by  said  engineer 
in  charge,  together  with  the  retained  percentage. 
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6.  The  work  shall  always  be  open  to  examination  during  its  pro- 
gress by  the  engineers  or  other  persons  they  may  depute  for  that 
purpose,  and  the  contractor  shall  at  all  times,  at  his  own  expense, 
keep  open  a  pathway  alongside  of  it,  so  that  the  above  mentioned 
persons  may  readily  pass  by  the  same  to  the  work  above  or  below  it. 

7.  At  the  expiration  of  every  two  weeks'  work  a  report  shall  be 
made  by  the  contractor  to  the  assistant  engineer  having  chai*ge  of  this 
work  of  the  average  force  of  men,  carts,  &c.,  employed  upon  it  for 
the  preceding  two  weeks,  according  to  such  forms  as  shall  be  supplied 
by  the  engineer. 

8.  It  is  mutually  agreed  between  the  parties  to  this  contract  that 
the  work  aforesaid  shall  be  commenced  within  three  days  after  the 
notification  of  the  approval  of  this  contract,  that  it  shall  be  steadily 
prosecuted  without  intermission,  with  such  force  as  shall,  ia  the 
opinion  of  the  engineer,  secure  its  final  completion  within  six  months 
thereafter,  unless  prevented  or  delayed  by  written  orders  from  the 
engineer  in  charge,  at  the  end  of  which  time  it  shall  be  fully  com- 
pleted and  delivered  up  ;  and  it  is  further  agreed  that,  in  the  event 
that  the  said  work  shall  not  be  commenced,  prosecuted,  and  com- 
pleted, or  if  the  contractor,  on  being  required  thereto  by  the  written 
order  of  the  engineer  in  charge,  the  principal  assistant  engineer,  or 
his  assistant  engineer,  shall  fail  or  refuse  to  increase  the  force 
employed  on  the  work  to  such  extent  as,  in  the  opinion  of  the 
engineer,  shall  be  necessary  to  insure  its  completion  in  the  stipulated 
time,  or  in  case  the  contractor  shall  disobey  any  of  the  written  orders 
of  either  of  said  engineers,  or  shall  violate  any  of  the  conditions  of 
this  agreement,  then,  on  a  certificate  of  the  fact  by  the  principal 
assistant  engineer  made  to  the  engineer  in  charge,  the  said  engineer 
in  charge  may  declare  this  contract  forfeited,  and  thereupon  the  same 
shall  then  become  null  and  void,  and  the  United  States  shall  there- 
upon be  exonerated  from  every  obligation  thence  arising ;  and  the 
reserved  percentage  on  the  contract  price,  as  well  as  all  materials 
furnished  and  work  performed,  and  upon  which  no  estimate  or 
payment  may  have  been  made,  shall  be  forfeited  to  and  become  the 
rght  and  property  of  the  United  States,  and  the  said  engineer  in 
charge  may  thereafter  agree  with  any  other  person  for  the  execution 
of  the  unfinished  work,  or  may  complete  the  same  by  day's  work; 
and  the  said  party  of  the  first  part  shall  have  no  appeal  from  the 
opinion  and  decision  aforesaid,  and  he  hereby  releases  all  ri^ht  to 
except  to  or  question  the  same  in  any  place  or  under  any  circum- 
stances whatever ;  but  the  party  of  the  nrst  part  shall  still  remain 
liable  to  the  party  of  the  second  part  for  the  damages  occasioned  to 
him  by  the  said  failure,  refusal,  or  disobedience ;  and  it  is  further 
agreed  between  the  parties  that,  in  order  to  secure  the  punctual  per- 
formance of  the  covenants  above  made  by  the  party  of  the  first  part, 
and  to  indemnify  and  protect  the  party  of  the  second  part  from  loss, 
in  case  of  default  and  forfeiture  of  this  contract,  the  said  party  of  the 
second  part  shall  be  authorized  to  retain  in  his  hands,  until  the  com- 
pletion of  the  contract,  ten  per  cent,  on  the  amount  of  moneys  at  any 
time  due  to  the  said  party  of  the  first  part. 

9.  The  contractor  for  this  work  shall  not  knowingly  employ  any 


8E0RETART  OF  WAB.  951 

man,  either  as  overseer,  laborer,  or  in  any  situation,  who  shall  have 
been  dismissed  by  the  order  of  the  engineer,  from  any  other  part  of 
the  work  for  bad  workmanship,  intemperance,  or  disorderly  conduct. 
Nor  shall  he  continue  to  employ  any  man  who  shall  be  declared  by 
the  engineer  to  be  either  disorderly,  habitually  intemperate,  or  a  bad 
workman. 

10.  The  contractor  shall  give  his  personal  attention  to  the  execution 
of  the  work  hereby  contracted  for. 

11.  All  buildings  or  fences  adjacent  to  the  work  shall  be  preserved, 
in  such  manner  as  the  engineer  may  direct,  by  the  contractor,  who 
shall  protect  them  from  injury  by  his  hands,  and,  as  far  as  practica- 
ble, by  any  other  persons. 

12.  The  engineer  shall  have  the  power  to  prescribe  the  manner  of 
preparing  for,  beginning,  and  conducting  every  species  of  work  to  be 
done  under  this  agreement  with  reference  to  its  purpose  and  the 
durability  of  the  work,  and  his  instructions  shall  be  promptly  obeyed ; 
and  if  he  shall  disapprove  of  the  quality  of  any  work,  it  shall  be  the 
duty  of  the  contractor  to  take  down  at  his  own  expense  and  rebuild 
so  much  thereof  as  shall  be  disapproved  of ;  and  if  the  contractor  shall 
neglect  or  refuse  to  take  down  and  rebuild  work  so  disapproved  of, 
the  engineer  shall  cause  the  same  to  be  done  at  his  cost. 

13.  It  is  understood  and  agreed  that  all  oders  given  by  an  engineer, 
which  shall  cause  an  increase  or  diminution  in  the  quantity  or  value 
of  the  work  to  be  performed,  shall  be  given  in  writing,  and  that 
when  any  claim  shall  be  made  by  the  contractor  for  extra  compensa- 
tion for  work  performed  under  such  orders,  the  orders  shall  be  pro- 
duced ;  and  that  all  claims  for  extra  work  shall  be  made  on  or  before 
the  close  of  the  month  in  which  it  is  claimed  to  have  been  done,  or  it 
shall  not  be  paid  for  at  all. 

14.  It  is  further  agreed  that  in  case  of  the  death,  resignation, 
removal,  or  absence  ot  any  engineer,  the  United  States,  by  its  proper 
officers,  may  depute  any  other  engineer  to  act  in  his  place. 

15.  The  United  States  reserves  the  right  to  suspend  the  work  under 
this  contract  at  any  time ;  and  when  the  work  has  been  faithfully 
performed  by  the  contractor  he  will  be  paid  in  full  for  all  work  done 
up  to  the  time  of  such  suspension. 

16.  And  it  is  further  stipulated  and  agreed  that  no  member  of  Con- 
gress shall  be  admitted  to  any  share  or  part  in  this  contract  or  agree- 
ment, or  to  any  benefits  to  arise  therefrom ;  and  this  contract  shall 
be  in  all  its  parts  subject  to  the  terms  and  conditions  of  an  act  of 
Congress,  passed  on  the  twenty-first  day  of  April,  in  the  year  of  our 
Lord  one  thousand  eight  hundred  and  eight,  entitled  ^'  An  act  concern- 
ing public  contracts." 

17.  Aifd  this  contract  is  also  expressly  understood  to  be  subject  to 
the  terms  and  conditions  of  the  joint  resolution  of  Congress,  ap- 
proved April  14,  1852,  containing  a  proviso  in  the  following  terms, 
to  wit:  "Protnrfed,  Nothing  herein  contained  shall  be  so  construed 
as  to  authorize  any  officer  of  the  United  States  to  bind  the  United 
States  by  contract  beyond  the  amount  appropriated  by  Congress,  or 
to  sanction  any  such  contract  heretofore  made  ;"  Provided  atso^  That 

.  it  is  expressly  understood  and  agreed  that  this  contract^  nor  any  part 
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thereof,  shall  not  he  suh-let  nor  assigned  ;  hut  that  it  shall  he  well  and 
truly  carried  out  and  fulfilled  in  good  faith  hy  the  ahove  recited  party 
of  the  first  part,  and  that  all  payments  on  account  thereof  shall  he 
made  to  the  aforesaid  party  of  the  first  part,  his  heirs,  executors,  or 
administrators. 

18.  And  for  the  true  and  faithful  performance  of  all  and  singular 
the  covenants,  articles,  and  agreements  hereinhefore  particularly  set 
forth,  the  suhscrihers  hereunto  hind  themselves,  jointly  and  severally, 
their  and  each  of  their  successors,  heirs,  executors,  and  administrators. 

19,  Thus  covenanted  and  agreed  by  the  said  parties  this  twelfth 
day  of  June,  in  the  year  of  our  Lord  one  thousand  eight  hundred  and 
fifty-eight,  (1858,)  as  witness  their  hands  and  seals. 

H.  L.  GALLAHER,  [l.  s.l 

M.  C.  MEIGS,  [L.  8.] 

Captain  for  Engineers^  Chief  Engineer  Washington  Aquedud. 

FDone  in  quadruplicate.] 

Witness  as  to  signature  of  H.  L.  Gallaher — 

William  G.  Moorb. 

Z.  W.  Dbnham, 

As  to  signature  of  Captain  Meigs. 
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Specification  for  effluent  gate-house  and  for  sluice  gate-house  of  the 

receiving  reservoir. 

1.  The  structures  are  explained  hy  the  drawings. 

2.  The  excavation  for  the  foundation  will  he  made  hy  the  contractor 
for  the  reservoir. 

3.  For  the  details  of  the  masonry  not  specially  descrihed  here  the 
general  specifications  for  masonry  are  referred  to. 

4.  For  the  superstructure  the  stone  must  he  cut  smooth  and  sanded. 

5.  The  roofs  will  be  covered  with  slate  one-quarter  of  an  inch  thick, 
with  edges  cut  to  pattern,  and  laid  in  cement  mortar,  as  shown  hy  the 
drawings. 

6.  All  coping  and  cornice  to  he  clamped  with  cast-iron  dowels  fur- 
nished hy  the  United  States. 

7.  The  dome  and  hacking  of  cut  stone  in  superstructure  to  he  of 
brick. 

8.  Centering. — The  conduit  centers  in  this  work  will  be  furnished 
by  the  United  States,     All  other  centers  hy  the  contractor. 

9.  Patent  vault  lights  and  frames,  as  well  as  any  iron  or  timber 
furnished  hy  the  United  States,  will  be  built  into  the  work  by  the  con- 
tractor, as  directed  by  the  engineer. 

10.  The  gates  will  be  furnished  by  other  contractors.  The  price 
for  masonry  to  cover  all  workmanship,  drilling,  &c.,  necessary  to 
secure  the  gates  in  their  places. 
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11.  The  work  having  been  commenced,  all  materials  which  it  may 
be  the  business  of  the  contractor  to  furnish,  but  which  may  have  been 
provided  for  the  work,  but  not  used  at  the  time  the  work  is  assumed 
by  him^  will  be  charged  to  him  at  cost. 

PROPOSAL. 
(N.  B. — No  bid  wiU  be  oongidered  unless  all  the  blanks  for  prices  are  filled.) 

12.  I  offer  to  furnish  all  the  materials  not  furnished  by  the  United 
States,  to  cut  and  rub  the  stone,  to  lay  the  masonry,  transport  the 
materials  to  the  site,  set  and  secure  properly  all  the  iron  work,  gates, 
beams,  clamps,  doors,  and  other  things  necessary  to  complete  the 
gate-house  described  in  the  preceding  specifications,  to  make  the  puddle 
and  embankments,  and  to  clear  away  all  rubbish,  or  waste,  or  coarse 
material  that  may  have  accumulated  about  the  site,  for  the  following 
prices,  to  wit: 

13.  For  furnishing  Seneca  gray  sandstone  for  face  work,  per 

cubic  foot |0  27 

14.  For  furnishing  rubble  stone  for  backing,  per  cubic  yard.       2  12^ 

15.  For  rough  cutting  btone  for  foundations  and  substruc- 

ture, per  superficial  foot  of  surface  cut 18 

16.  For  fine  cutting  and  rubbing,  per  superficial  foot  of  ex- 

terior face  of  walls,  cut  fine  and  rubbed 1  65 

17.  For  cutting  and  rubbing  base-moulding,  per  lineal  foot.  82^ 

18.  For  cutting  and  rubbing  entablature,  consisting  of  arch* 

itrave,  frieze,  and  cornice,  per  lineal  foot 14  85 

19.  For  lantern  on  top  of  dome,  complete 450  00 

20.  For  cutting  door  mouldings,  per  lineal  foot,  fine  cut  and 

sanded 2  00 

21.  For  slating,  per  square  of  100  square  feet 15  00 

22.  For  cast-iron  and  glass  vault  light  in  lantern,  per  square 

foot 2  25 

23.  For  concrete,  including  furnishing  stone,  per  cubic  yard.  4  00 

24.  For  laying  stone  masonry,  per  cubic  yard 4  25 

25.  For  laying  bricks,  per  cubic  yard 4  00 

26.  For  cast-iron  doors,  with  hinges  and  locks  complete,  ac- 

cording to  the  drawing  to  oe  furnished,  per  pound  ...  9J 

27.  For  timber  in  stop  plank,  per  1,000  feet  board  measure.  65  00 

28.  For  embankment,  per  cubic  yard 25 

29.  For  puddling,  per  cubic  yard,  additional 15 

30.  The  above  prices  include  all  materials  not  specified  as  furnished 
by  the  United  States,  all  hauling,  carts,  machinery,  tools,  scaffolding, 
workmanship,  and  every  expense  necessary  to  complete  the  gate-house 
and  its  fixtures  ready  for  use,  except  centers,  which  will  be  furnished 
by  the  United  States,  on  the  bank  of  the  canal,  but  set  up  at  the  ex- 
pense of  the  contractor,  and  removed  by  him. 

31.  Signed  by  me  this  11th  day  of  May,  1858. 

H.  L.  GALLAHER. 
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or  carried  on  a  wheelbarrow  to  the  place  where  it  is  to  be  used,  and 
after  being  deposited  and  spread  in  layers  one  foot  thick  it  shall  be 
rammed  with  wooden  rammers  until  it  is  brought  into  a  compact 
state. 

19.  The  stone  or  brick  for  concrete  shall  be  broken  into  fragments 
not  exceeding  half  a  pound  in  weight ;  but  whenever  concrete  is  used 
in  large  masses,  stones  containing  from  two  to  twenty  cubic  feet  may 
be  deposited  in  it,  care  being  taken  that  such  stones  rest  on  a  good 
bed  and  are  far  enough  apart  to  allow  the  rammers  to  pass  between 
them  and  insure  the  complete  contact  of  the  concrete  with  them. 

20.  When  concrete  is  placed  in  contact  with  rock,  the  rock  must  be 
first  scraped  and  washed. 

21.  The  mortar  used  for  masonry  shall  consist  of  one  part  of  cement 
to  two  parts  of  clean  sharp  sand,  to  be  first  mixed  dry  and  afterwards 
water  to  be  added  as  wanted  in  small  quantities  ;  it  shall  be  mixed 
upon  an  approved  bed,  formed  of  plank,  under  shelter  from  the  sun 
and  rain,  and  the  time  between  the  first  wetting  of  the  cement  and  its 
being  used  in  the  work  shall  never  exceed  one  half-hour. 

22.  The  cement  will  be  furnished  by  the  United  States,  and  will  be 
hauled  by  the  contractor,  at  his  own  cost,  from  some  one  of  the 
deposits  of  cement  which  shall  be  established  by  the  United  States 
on  the  bank  of  the  canal,  upon  the  written  orders  which  he  shall 
from  time  to  time  receive  from  the  engineer  for  the  same,  and  the 
engineer  shall  be  the  sole  judge  as  to  which  deposit  it  shall  be  taken 
from,  and  shall  express  the  same  in  said  orders  ;  the  quantity  drawn 
shall  not  in  any  case  exceed  three  hundred  pounds  to  each  yard  of 
stone  laid,  nor  six  hundred  pounds  to  each  one  thousand  of  brick  laid ; 
any  excess  over  this  will  be  charged  to  said  contractor  at  the  rate  of 
fifty  cents  per  hundred  pounds.  Any  unnecessary  waste  of  cement  or 
sand  detected  by  the  engineer  will  also  be  charged  against  the  con- 
tractor— the  cement  at  the  same  rate  of  fifty  cents  per  one  hundred 
pounds  and  the  sand  at  its  value ;  and  this  whether  the  prescribed 
quantity  be  used  in  the  work  or  not.  And  of  the  proper  care  to  be 
exercised  by  the  contractor  the  engineer  shall  be  the  sole  judge. 

2.3.  The  contractor  will  be  required  to  keep  the  cement  dry  and 
secure  from  the  weather  until  used,  and  return  the  bags  in  which  it 
was  furnished  in  good  order. 

24.  Clean  sharp  sand  will  be  contracted  for  with  other  parties  by 
the  United  States,  and  will  be  delivered  upon  the  berme  bank  of  the 
Chesapeake  and  Ohio  canal,  at  some  convenient  point  near  the  work, 
and  will  be  transported  to  the  work  by  the  contractor  at  his  own 
cost.  And  the  contractor  will  be  required  to  pass  it  through  a  fine 
screen  before  using. 

26.  Bricks  have  been  contracted  for  with  other  parties,  and  will  be 
furnished  delivered  upon  the  banks  of  the  canal^  or  at  some  other 
point  equally  convenient,  and  will  be  transported  to  the  work  by  the 
contractor  for  masonry. 

26.  Centering. — Centers  will  be  furnished  by  the  United  States,  de- 
livered upon  the  berme  bank  of  the  Chesapeake  and  Ohio  canal,  to  be 
transported  to  the  work  by  the  contractor,  at  his  own  cost,  and  will 
be  set  by  the  United  States. 
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27.  It  is  expressly  stipulated  that  although  the  Uuited  States  agree 
to  furnish  the  materials  above  named,  yet  that  if,  from  any  cause, 
there  should  be  delay  or  failure  on  the  part  of  the  said  United  States, 
there  shall  not  be  any  claim  for  damages  on  the  part  of  said  con- 
tractors against  the  United  States. 

28.  The  United  States  will  contract  with  other  parties  to  do  the 
necessary  excavation  for  the  foundation  ;  but  the  preparation  of  the 
rock  to  receive  the  masonry,  as  directed  in  the  specifications,  by 
removing  projections,  cleaning,  &c.,  will  be  done  by  the  contractor 
for  the  masonry,  such  work  being  included  in  the  cost  of  laying  the 
masonry. 

29.  The  contractor  shall  clear  away  from  the  whole  breadth  of  the 
aqueduct  any  coarse  material  that  he  may  have  brought  upon  it 
during  the  construction  of  his  work. 

30.  No  ardent  spirits  shall  be  used  or  allowed  on  any  part  of  the 
work,  and  no  disorderly  person  or  persons,  objected  to  by  the  engineer, 
retained  in  the  employment  of  the  contractor.  Permitting  men  to 
board  where  ardent  spirits  are  used  or  sold,  though  the  premises 
should  not  be  under  the  control  of  the  contractor,  will  be  considered 
a  violation  of  these  rules ;  any  violation  of  them  will  be  considered 
sufficient  ground  for  the  engineer  to  declare  the  contract  void. 

31.  The  contractor  will  be  required  to  give  his  personal  and  con- 
stant attention  to  the  work  during  its  progress. 

32.  The  materials  and  workmanship  shall  be  of  the  best  quality, 
shall  be  subject  to  the  inspection  of  the  engineer  in  charge,  or  such 
person  as  he  may  appoint,  and  drawings  will  be  furnished  by  him  of  all 
the  details  of  the  work,  and  such  directions  given  as  may  be  necessary 
to  insure  its  construction  in  accordance  with  the  plan  contemplated  in 
these  specifications. 

33.  Any  work  not  satisfactory  to  the  engineer  will  be  taken  down 
by  the  contractor  and  rebuilt  at  his  own  expense. 

34.  The  masonry  of  the  side  walls  of  bridges  will  be  laid  in  proper 
shape  to  receive  the  brick  lining  of  the  conduit,  and  plastered  on  the 
inside  with  cement  mortar.  This  plastering  will  then  be  covered  with 
a  coat  of  thick  boiled  coal  tar  and  dry  cement.  The  outer  ring  of 
brick  will  then  be  laid  in  cement  mortar  up  to  grade.  This  will  be 
lined  by  the  United  States  with  asphaltic  mastic  for  greater  security 
against  leakage.  The  inner  lining  or  ring  of  brick  will  then  be  laid 
by  the  contractor  up  to  grade,  the  centers  placed,  and  the  inner  ring 
of  the  upper  arch  or  curve  of  the  conduit  laid  and  plastered  with 
hydraulic  cement ;  a  coat  of  asphaltic  mastic  will  then  be  applied  to 
the  extrados  of  the  brick  arch ;  the  remainder  of  the  arch  will  be 
turned  and  covered  with  thick  boiled  coal  tar  and  cement,  and  the 
masonry  laid  over  it. 

Know  all  men  by  these  presents  that  we,  A.  F.  Offutt  &  Co.,  and 
E.  M.  Linthicum  &  Co.,  of  Georgetown,  District  of  Columbia,  are 
held  and  firmly  bound  unto  the  United  States  of  America  in  the  full 
and  just  sum  of  three  thousand  dollars,  lawful  money  of  the  United 
States,  to  be  paid  to  the  said  United  States/  or  to  its  proper  agent  or 
attorney  duly  authorized  to  receive  the  same;  to  which  payment  well 
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and  truly  to  be  made  and  done,  we  bind  ourselves  and  every  of  us, 
our  and  every  of  our  heirs,  executors,  and  administrators,  in  the  whole 
and  for  the  whole,  jointly  and  severally,  firmly  by  these  presents. 
Sealed  with  our  seals,  and  dated  this  12th  day  of  June,  anno  Domini 
one  thousand  eight  hundred  and  fifty-eight.  The  condition  of  the 
above  obligation  is  such,  that  if  H.  L.  Gallaher,  his  heirs,  ex^utors, 
or  administrators,  do  and  shall  well  and  truly  execute  a  contract  which 
he,  the  said  H.  L.  Gallaher,  has  entered  into  with  Captain  Mont- 
gomery 0.  Meigs,  of  the  United  States  Corps  of  Engineers,  for  and  in 
behalf  of  the  United  States,  by  which  he  has  contracted  to  excavate, 
construct,  and  build  at  his  own  proper  cost,  effluent  gate-house  and 
sluice  gate-house  of  the  receiving  reservoir  of  the  Washington  aque- 
duct, according  to  the  specifications  and  such  directions  as  may  from 
time  to  time  be  given  to  said  H.  L.  Gallaher  by  said  Captain  M.  C. 
Meigs,  or  his  assistant  engineers,  the  said  contract  being  hereunto 
annexed,  then  the  foregoing  obligation  to  be  void  and  of  no  effect; 
otherwise  to  remain  in  full  force  and  virtue  in  law. 

A.  F.  OFFUTT  &  CO.  [seal.] 

E.  M.  LINTHICUM  &  CO.  [seal.] 

Signed,  sealed,  and  delivered  in  presence  of — 
Edward  Cammack. 

United  States  Commissioners'  Office,  June  12,  1858. 

I  certify  that  I  am  acquainted  with  A.  F.  Offutt  &  Co.,  and  E.  M. 
Linthicum  &  Co.,  of  Georgetown,  District  of  Columbia,  the  sureties 
named  in  the  above  bond,  and  that  they  are  severally  freeholders  and 
residents  as  aforesaid,  and  in  my  opinion  sufficient  sureties  for  the 
purposes  mentioned  in  the  within  bond. 

H.  W.  TILLEY,  P.  M. 


WASHINGTON  AQUEDUCT. 
Contraxitfor  iron  water  gate  and  Jmsting  crah. 

Agreement  between  Murray  &  Hazelhurst,  of  the  State  of  Mary- 
land, of  the  first  part,  and  Captain  M.  C.  Meigs,  of  the  Corps  of 
United  States  Engineers,  of  the  second  part,  acting  under  the  au- 
thority of  and  for  and  in  behalf  of  the  United  States  of  America,  as 
engineer  in  charge  of  the  Washington  aqueduct,  witneaseth: 

1.  That  the  party  of  the  first  part,  for  and  in  consideration  of  the 
matters  hereinafter  referred  to  and  set  out,  covenants  and  agrees  with 
the  party  of  the  second  part  to  furnish  all  materials  which  may  be 
necessary  and  which  may  not  be  furnished  by  the  United  States,  and 
to  do  all  the  work  in  constructing  and  building  iron  water  gate  and 
hoisting  crab  for  effluent  gate  house  of  receiving  reservoir  of  the 
Washington  aqueduct,  in  conformity  to  the  specifications  and  adver- 
tisement annexed  hereto^  which  are  to  be  deemed  and  taken  as  a  part 
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of  this  contract,  and  according  to  the  directions  and  plans  from  time 
to  time  to  be  given  by  the  engineer. 

2.  The  principal  assistant  engineer,  or  an  assistant  engineer,  by  his 
direction,  shall,  as  soon  as  practicable  after  the  end  of  each  month, 
make  out  an  estimate  of  the  quantity  and  value  of  each  species  of 
work  done  pursuant  to  this  contract,  at  the  prices  contained  in  the 
annexed  proposal.  He  shall  also  include  the  value  of  any  extra  work 
done  in  consequence  of  any  alteration  of  the  plan  of  the  work  which 
may  have  been  adopted  by  the  said  engineer  in  charge,  when  such 
alteration  shall  have  caused  an  increased  expense  to  the  contractor; 
and  when  any  such  alteration  shall  have  caused  a  saving  of  expense 
to  the  contractor,  the  engineer  shall  make  a  reasonable  deduction 
therefor  from  the  estimate  so  made  ;  and  if  the  said  engineer  in  charge 
of  the  aqueduct  shall  approve  said  estimate,  it  is  mutually  agreed 
between  the  contracting  parties  that  it  shall  be  binding,  and  shall  be 
paid  by  said  engineer. 

3.  Within  ten  days  after  the  return  of  any  monthly  estimate  to  the 
engineer  in  charge,  nine-tenths  of  the  sum  appearing  to  be  due  for 
work  performed  since  the  preceding  estimate  shall  be  paid  to  the 
contractor. 

4  Payments  will  be  made  to  the  contractor  in  drafts  upon  the 
treasury  of  the  United  States  for  coin.  No  estimate  after  the  first 
shall  be  paid,  unless  the  engineer  is  satisfied  that  the  hands  employed 
upon  the  work  have  been  paid  for  the  work  of  the  month  preceding, 
as  provided  in  the  advertisement  under  which  this  contract  is  made^  a 
copy  of  which  is  hereto  annexed. 

5.  Within  thirty  days  after  the  work  shall  have  been  completed, 
and  accepted  by  the  engineer,  a  final  estimate  therefor  shall  be  made 
and  approved  in  the  manner  provided  lor  making  and  approving 
monthly  estimates,  and  shall  in  like  manner  be  paid  by  said  engineer 
in  charge,  together  with  the  retained  percentage. 

6.  The  work  shall  always  be  open  to  examination  during  its  pro- 
gress by  the  engineers  or  other  persons  they  may  depute  for  that  pur- 
pose, and  the  contractor  shall  at  all  times,  at  his  own  expense,  keep 
open  €k  pathway  alongside  of  it,  so  that  the  above  mentioned  persons 
may  readily  pass  by  the  same  to  the  work  above  or  below  it. 

7.  At  the  expiration  of  every  two  weeks'  work  a  report  shall  be 
made  by  the  contractor  to  the  assistant  engineer  having  charge  of  this 
work,  of  the  average  force  of  men,  carts,  &c.,  employed  upon  it  for 
the  preceding  two  weeks,  according  to  such  forms  as  shall  be  supplied 
by  the  engineer. 

8.  It  is  mutually  agreed  between  the  parties  to  this  contract  that 
the  work  aforesaid  shall  be  commenced  within  three  days  after  the 
notification  of  the  approval  of  this  contract,  that  it  shall  be  steadily 
prosecuted  without  intermission,  with  such  force  as  shall,  in  the  opin- 
ion of  the  engineer,  secure  its  final  completion  within  four  months 
thereafter,  unless  prevented  or  delayed  by  written  orders  from  the  en- 
gineer in  charge,  at  the  end  of  which  time  it  shall  be  fully  completed 
and  delivered  up  ;  and  it  is  further  agreed^  that  in  the  event  that  the 
said  work  shall  not  be  commenced,  prosecuted,  and  completed,  or  if 
the  contractor,  on  being  required  thereto  by  the  written  order  of  the 
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engineer  in  charge,  the  principal  assistant  engineer,  or  his  assistant 
engineer,  shall  fail  or  refuse  to  increase  the  lorce  employed  on  the 
work  to  such  extent  as  in  the  opinion  of  the  engineer  shall  be  neces- 
sary to  insure  its  completion  in  the  stipulated  time,  or  in  case  the 
contractor  shall  disobey  any  of  the  written  orders  of  either  of  said  en- 
gineers, or  shall  violate  any  of  the  conditions  of  this  agreement,  then 
on  a  certificate  of  the  fact,  by  the  principal  assistant  engineer,  made 
to  the  engineer  in  charge,  the  said  engineer  in  charge  may  declare 
this  contract  forfeited,  and  thereupon  the  same  shall  then  become 
null  and  void,  and  the  United  States  shall  thereupon  be  exonerated 
from  every  obligation  thence  arising;  and  the  reserved  percentage 
on  the  contract  price,  as  well  as  all  materials  furnished  and  work 
performed,  and  upon  which  no  estimate  or  payment  may  have  been 
made,  shall  be  forfeited  to  and  become  the  right  and  property  of  the 
United  States,  and  the  said  engineer  in  charge  may  thereafter  agree 
with  any  other  person  for  the  execution  of  the  unfinished  work,  or 
may  complete  the  same  by  day's  work;  and  the  said  party  of  the  first 
part  shall  have  no  appeal  from  the  opinion  and  decision  aforesaid, 
and  he  hereby  releases  all  right  to  except  to  or  question  the  same,  in 
any  place,  or  under  any  circumstances  whatever;  but  the  party  of  the 
first  part  shall  still  remain  liable  to  the  party  of  the  second  part  for 
the  damages  occasioned  to  him  by  the  said  failure,  refusal,  or'disobe- 
dience;  and  it  is  further  agreed  between  the  parties,  that  in  order  to 
secure  the  punctual  performance  of  the  covenants  above  made  by  the 
party  of  the  first  part,  and  to  indemnify  and  protect  the  party  of  the 
second  part  from  loss,  in  case  of  default  and  forfeiture  of  this  contract^ 
the  said  party  of  the  second  part  shall  be  authorized  to  retain  in  his 
hands,  until  the  completion  of  the  contract,  ten  per  cent,  on  the 
amount  of  moneys  at  any  time  due  to  the  said  party  of  the  first  part. 

9.  The  contractor  for  this  work  shall  not  knowingly  employ  any  man, 
either  as  overseer,  laborer,  or  in  any  situation,  who  shall  have  been 
dismissed,  by  the  order  of  the  engineer,  from  any  other  part  of  the  work 
for  bad  workmanship,  intemperance,  or  disorderly  conduct.  Nor 
shall  he  continue  to  employ  any  man  who  shall  be  declared  by  the 
engineer  to  be  either  disorderly,  habitually  intemperate,  or  a  bad 
workman. 

10.  The  contractor  shall  give  his  personal  attention  to  the  execu- 
tion of  the  work  hereby  contracted  for. 

11.  All  buildings  or  fences  adjacent  to  the  work  shall  be  preserved, 
in  such  manner  as  the  engineer  may  direct,  by  the  contractor,  who 
shall  protect  them  from  injury  by  his  hands,  and,  as  far  as  practicable, 
by  any  other  persons. 

12.  The  engineer  shall  have  the  power  to  prescribe  the  manner  of 
preparing  for,  beginning,  and  conducting  every  species  of  work  to  be 
done  under  this  agreement  with  reference  to  its  purpose  and  the 
durability  of  the  work,  and  his  instructions  shall  be  promptly  obeyed; 
and  if  he  shall  disapprove  of  the  quality  of  any  work,  it  shall  be  the 
duty  of  the  contractor  to  take  down  at  his  own  expense  and  rebuild  so 
much  thereof  as  shall  be  disapproved  of ;  and  if  the  contractor  shall 
neglect  or  refuse  to  take  down  and  rebuild  work  so  disapproved  of, 
the  engineer  shall  cause  the  same  to  be  done  at  his  cost. 

13.  It  is  understood  and  agreed  that  all  orders  given  by  an  engineer 
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which  shall  canse  an  increase  or  diminution  in  the  quantity  or  value 
of  the  work  to  be  performed,  shall  be  given  in  writing,  and  that  when 
any  claim  shall  be  made  by  the  contractor  for  extra  compensation  for 
work  performed  under  such  orders,  the  orders  shall  be  produced  ;  and 
that  all  claims  for  extra  work  shall  be  made  on  or  before  the  close  of 
the  month  in  which  it  is  claimed  to  have  been  done,  or  it  shall  not 
be  paid  for  at  all. 

14.  It  is  further  agreed  that  in  case  of  the  death,  resignation,  re- 
moval, or  absence  of  any  engineer,  the  United  States,  by  its  proper 
officers,  may  depute  any  other  engineer  to  act  in  his  place. 

15.  The  United  States  reserves  the  right  to  suspend  the  work  under 
this  contract  at  any  time ;  and  when  the  work  has  been  faithfully 
performed  by  the  contractor,  he  will  be  paid  in  full  for  all  work  dona 
up  to  the  time  of  such  suspension. 

16.  And  it  is  further  stipulated  and  agreed  that  no  member  of  Con- 
gress shall  be  admitted  to  any  share  or  part  in  this  contract  or  agree- 
ment^ or  to  any  benefits  to  arise  therefrom ;  and  this  contract  shall 
be,  in  all  its  parts,  subject  to  the  terms  and  conditions  of  an  act  of 
Congress  passed  on  the  twenty-first  day  of  April,  in  the  year  of  our 
Lord  one  thousand  eight  hundred  and  eight,  entitled  ^^  An  act  con- 
cerning public  contracts." 

17.  And  this  contract  is  also  expressly  understood  to  be  subject  to 
the  terms  and  conditions  of  the  joint  resolution  of  Congress,  approved 
April  14,  1852,  containing  a  proviso  in  the  following  terms,  to  wit; 
'^Providedy  Nothing  herein  contained  shall  be  so  constructed  as  to  au- 
thorize any  officer  of  the  United  States  to  bind  the  United  States  by 
contract  beyond  the  amount  appropriated  by  Congress,  or  to  sanction 
any  such  contract  heretofore  made;"  Provided^  alaoj  That  it  is  ex- 
pressly understood  and  agreed  that  this  contract^  nor  any  part  thereof, 

,  shall  not  be  sublet  nor  assigned  ;  but  that  it  shall  be  well  and  truly 
carried  out  and  fulfilled  in  good  faith  by  the  above  recited  party  of 
the  first  part^  and  that  all  payments  on  account  thereof  shall  be  made 
to  the  aforesaid  party  of  the  first  part,  his  heirs,  executors,  or  admin- 
istrators. 

18.  And  for  the  true  and  faithful  performance  of  all  and  singular, 
the  covenants,  articles,  and  agreements  hereinbefore  particularly  set 
forth,  the  subscribers  hereunto  bind  themselves  jointly  and  severally, 
their  and  each  of  their  successors,  heirs,  executors,  and  adminis- 
trators. 

19.  Thus  covenanted  and  agreed*  by  the  said  parties  this  eighth 
day  of  June,  in  the  year  of  our  Lord  one  thousand  eight  hundred 
and  fifty-eight,  (1858,)  as  witness  their  hands  and  seals. 

MURRAY  &  HAZLEHURST,  [l.  s.l 
M.  C.  MEIGS,  [L.  s.] 

Captain  of  Engineers, 
Chief  Engineer  Washington  Aqueduct. 
(Done  in  quadruplicate.) 
Witnesses : 

C.  Spencer, 
Z.  W.  Dene  AM, 

As  to  signature  of  Captain  Meigs. 
Vol.  ii 61 
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WASHINGTON  AQUEDUCT. 

Specification  of  iron  water  gate  and  hoisting  crab  for  effluent  gate  house 
of  receiving  reservoir. 

1.  The  method  of  construction  and  arrangement  and  size  of  parta 
are  shown  by  the  drawings. 

2.  The  pedestals  are  to  be  lined  with  babbet  metal. 

3.  All  bolts,  rivets,  keys,  cross-braces,  shafts,  6  inch  diameter  and 
under,  chains,  handle,  brake,  and  palls,  to  be  wrought  iron. 

4.  All  other  parts  to  be  cast  iron. 

6.  The  bearings  of  the  shafts  are  to  be  turned,  the  wheels  and  hubs 
bored,  and  the  shafts  fitted  to  them. 

6.  All  the  surfaces  at  connexions  of  parts  of  frame  of  gate  to  be 
turned,  chipped,  planed,  or  fitted,  and  all  bolt  holes  reamed,  and  bolts 
turned  and  driven. 

7.  The  whole  to  be  completed  in  the  best  and  most  workmanlike 
manner,  and  of  the  best  materials  of  the  kind  specified. 

8.  The  masonry  will  have  been  constructed  as  shown  on  the  draw- 
ings of  effluent  gate  house  by  other  contractors,  and  will  have  been 
prepared  for  setting  up  the  gate. 

ft.  The  above  is  to  set  up  complete  by  the  1st  November,  1858,  in 
the  effluent  gate  house  of  receiving  reservoir. 

PROPOSAL. 

10.  The  subscriber  ofiers  to  furnish  all  the  materials  and  perform 
all  the  labor  in  the  construction  and  erection  of  water  gate  and  hoist- 
ing crab  for  effluent  gate  house,  ready  for  use,  at  the  following  price, 
to  wit: 

11.  10  cents  per  pound,  finished  weight. 

12.  The  above  price  includes  all  materials,  workmanship,  labor, 
hauling,  carts,  horses,  and  scafiblding,  and  every  expense  necessary 
to  the  completion  of  the  whole  work,  according  to  the  specification 
and  plan,  and  the  contract  I  may  hereafter  sign,  in  the  form,  a  copy  of 
which  has  been  shown  to  and  read  by  me. 

13.  Signed  by  me,  this  10th  day  of  May,  1858. 

To  Captain  M.  C.  Meigs,  U.  S.  Engineers: 

We,  the  undersigned,  residents  of ,  in  the  State  of , 

hereby  jointly  and  severally  covenant  with  the  United  States,  and 

guaranty,  in  case  the  foregoing  bid  of be  accepted,  that  he  or 

they  will,  within  ten  days  after  the  acceptance  of  the  said  bid,  execute 
a  contract  for  the  same,  with  good  and  sufficient  sureties,  to  perform 
the  work  in  conformity  to  the  terms  of  the  advertisement  and  specifica- 
tions under  which  it  was  made.     And  in  case  the  said shall 

fail  to  enter  into  contract  as  aforesaid,  we  guaranty  to  make  good  the 

difierence  between  the  ofier  by  the  said and  the  next  lowest 

bidders. 

I  hereby  certify  that,  to  the  best  of  my  knowledge  and  belief,*  the 
above  named  guarantors  are  good  and  sufficient. 
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Know  all  men  by  these  presents,  that  we,  Cyrus  Gault,  of  Balti- 
more, State  of  Maryland,  are  held  and  firmly  bound  unto  the  United 
States  of  America  in  the  full  and  just  sum  of  eighteen  hundred  dollars, 
lawful  money  of  the  United  States,  to  be  paid  to  the  said  United  States, 
or  to  its  proper  agent  or  attorney  duly  authorized  to  receive  the  same ; 
to  which  payment  well  and  truly  to  be  made  and  done,  we  bind  our- 
selves and  every  of  us,  our  and  every  of  our  heirSj^executors,  and  ad- 
ministrators, in  the  whole  and  for  the  whole,  jointly  and  severally, 
firmly  by  these  presents.  Sealed  with  our  seals,  and  dated  this  eighth 
day  of  June,  anno  Domini  one  thousand  eight  hundred  and  fifty-eight. 

The  condition  of  the  above  obligation  is  such,  that  if  Murray  & 
Hazlehurst,  their  heirs,  executors,  or  administrators,  do  and  shall  well 
and  truly  execute  a  contract  which  they,  the  said  Murray  &  Hazlehurst, 
have  entered  into  with  Captain  Montgomery  C.  Meigs,  of  the  United 
States  Corps  of  Engineers,  for  and  in  behalf  of  the  United  States,  by 
which  they  have  contracted  to  excavate,  construct,  and  build,  at  their 
own  proper  est,  iron  water  gate  and  hoisting  crab  for  effluent  gate- 
house of  receiving  reservoir  of  the  Washington  aqueduct,  according 
to  the  specifications  and  such  directions  as  may  from  time  to  time  be 
given  to  said  Murray  &  Hazlehurst  by  said  Captain  M.  C.  Meigs,  or 
his  assistant  engineers^  the  said  contract  being  hereunto  annexed,  then 
the  foregoing  obligation  to  be  void  and  of  no  efiect ;  otherwise  to  re- 
main in  full  force  and  virtue  in  law. 

CYRUS  GAULT,  [l.  s.] 

Signed,  sealed,  and  delivered  in  presence  of — 
C.  Spbncbr. 

Six  printed  words  erased  and  six  written  words  substituted  before 
signing. 

United  States  Commissioner's  Office, 

June  9,  1858. 

I  certify  that  I  am  acquainted  with  Cyrus  Gault,  of  Baltimore  city, 
the  surety  named  in  the  above  bond,  and  that  he  is  a  freeholder  and 
resident  as  aforesaid,  and  in  my  opinion  sufficient  surety  for  the  pur- 
poses mentioned  in  the  within  bond. 

JOHN  HANAN, 
U.  S.  Commissioner /or  Maryland. 


WASHINGTON  AQUEDUCT. 


Contract  for  masonry  of  bridge  No.  6,  and  waMe-weir  between  the  two 

reservoirs. 

Agreement  between  Carman  &  Dobbins,  of  Philadelphia,  of  the 
State  of  Pennsylvania,  of  the  first  part,  and  Captain  M.  C.  Meigs,  of 
'the  Corps  of  United  States  Engineers,  of  the  second  part,  acting  under 
the  authority  of  and  for  and  in  behalf  of  the  United  States  of  America, 
as  engineer  in  charge  of  the  Washington  acqueduct,  witnesseth  : 
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1.  That  the  party  of  the  first  part  for  and  in  consideration  of  the 
matters  hereinafter  referred  to  and  set  out,  covenants  and  agrees  with 
the  party  of  the  second  part  to  furnish  all  the  materials  which  may 
be  necessary  and  which  may  not  be  furnished  by  the  United  States, 
and  to  do  all  the  work  in  constructing  and  building  masonry  of  bridge 
No.  6  across  Bock  creek,  on  Pennsylvania  avenue,  and  waste-weir  be- 
tween the  two  reservoirs,  or  so  much  as  may  be  necessary  to  complete 
the  same,  of  the  Washington  aqueduct,  in  conformity  to  the  specifi- 
cations and  advertisement  annexed  hereto,  which  are  to  be  deemed  and 
taken  as  a  part  of  this  contract,  and  accoiding  to  the  directions  and 
plans  from  time  to  time  to  be  given  by  the  engineer. 

2.  The  principal  assistant  engineer,  or  an  assistant  engineer,  by  his 
direction,  shall,  as  soon  as  practicable  after  the  end  of  each  month, 
make  out  an  estimate  of  the  quantity  and  value  of  each  species  of 
work  done  pursuant  to  this  contract,  at  the  prices  contained  in  the 
annexed  proposal.  He  shall  also  include  the  value  of  any  extra  work 
done  in  consequence  of  any  alteration  of  the  plan  of  the  work  which 
may  have  been  adopted  by  the  said  engineer  in  charge,  when  such 
alteration  shall  have  caused  an  increased  expense  to  the  contractor ; 
and  when  any  such  alteration  shall  have  caused  a  saving  of  expense 
to  the  contractor^  the  engineer  shall  make  a  reasonable  dedaction 
therefor  from  the  estimate  so  made  ;  and  if  the  said  engineer  in  charge 
of  the  aqueduct  shall  approve  said  estimate,  it  is  mutually  agreed  be- 
tween the  contracting  parties  that  it  shall  be  binding,  and  shall  be 
paid  by  said  engineer. 

3.  Within  ten  days  after  the  return  of  any  monthly  estimate  to  the 
engineer  in  charge,  nine-tenths  of  the  sum  appearing  to  be  due  for 
work  performed  since  the  preceding  estimate,  shall  be  paid  to  the  con- 
tractor. 

4.  Payments  will  be  made  to  the  contractor  in  drafts  upon  the 
Treasury  of  the  United  States  for  coin.  No  estimate,  after  the  first, 
shall  be  paid,  unless  the  engineer  is  satisfied  that  the  hands  em- 
ployed upon  the  work  have  been  paid  for  the  work  of  the  month 
preceding,  as  provided  in  the  advertisement  under  which  this  contract 
is  made,  a  copy  of  which  is  hereto  annexed. 

5.  Within  thirty  days  after  the  work  shall  have  been  completed 
and  accepted  by  the  engineer,  a  final  estimate  therefor  shall  be  made 
and  approved  in  the  manner  provided  for  making  and  approving 
monthly  estimates,  and  shall  in  like  manner  be  paid  by  said  engi- 
neer in  charge,  together  with  the  retained  per  centage. 

G.  The  work  shall  always  be  open  to  examination  during  its  pro- 
gress by  the  engineers  or  other  persons  they  may  depute  for  that 
purpose,  and  the  contractor  shall,  at  all  times  at  his  own  expense, 
keep  open  a  pathway  alongside  of  it,  so  that  the  above  mentioned 
persons  may  readily  pass  by  the  same  to  the  work  above  or  below  it. 

7.  At  the  expiration  of  every  two  weeks'  work,  a  report  shall  be 
made  by  the  contractor  io  the  assistant  engineer  having  charge  of 
this  work,  of  the  average  force  of  men,  carts,  &c.,  employed  upon  it 
for  the  preceding  two  weeks,  according  to  such  forms  as  shall  be  sap- 
plied  by  the  engineer. 

8.  It  is  mutually  agreed  between  the  parties  to  this  contract  that 
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the  work  aforesaid  shall  be  commenced  within  three  days  after  the 
notification  of  the  approval  of  this  contract ;  that  it  shall  be  steadily 
prosecuted  without  intermission,  with  such  force  as  shall,  in  the 
opinion  of  the  engineer,  secure  its  final  completion  within  six  months 
thereafter,  unless  prevented  or  delayed  by  written  orders  from  the 
engineer  in  charge,  at  the  end  of  which  time  it  shall  be  fully  com- 
pleted and  delivered  up ;  and  it  is  farther  agreed  that  in  the  event 
that  the  said  work  shall  not  be  commenced,  prosecuted,  and  com- 
pleted, or  if  the  contractor,  on  being  required  thereto  by  the  written 
order  of  the  engineer  in  charge,  the  principal  assistant  engineer,  or 
his  assistant  engineer,  shall  fail  or  refuse  to  increase  the  force  em- 
ployed on  the  work  to  such  extent  as  in  the  opinion  of  the  engineer 
shall  be  necessary  to  insure  its  completion  in  the  stipulated  time,  or 
in  case  the  contractor  shall  disobey  any  of  the  written  orders  of  either 
of  said  engineers,  or  shall  violate  any  of  the  conditions  of  this  agree- 
ment, then,  on  a  certificate  of  the  fact,  by  the  principal  assistant 
engineer,  made  to  the  engineer  in  charge,  the  said  engineer  in 
charge  may  declare  this  contract  forfeited,  and  thereupon  the  same 
shall  then  become  null  and  void,  and  the  United  States  shall  there- 
upon be  exonerated  from  every  obligation  thence  arising ;  and  the 
reserved  per  centage  on  the  contract  price,  as  well  as  all  materials 
furnished  and  work  performed,  and  upon  which  no  estimate  or  pay- 
ment may  have  been  made,  shall  be  forfeited  to  and  become  the  right 
and  property  of  the  United  States,  and  the  said  engineer  in  charge 
may  thereafter  agree  with  any  other  person  for  the  execution  of  the 
unfinished  work,  or  may  complete  the  same  by  day's  work  ;  and  the 
said  party  of  the  first  part  shall  have  no  appeal  from  the  opinion  and 
decision  aforesaid,  and  he  hereby  releases  all  right  to  except  to  or 
question  the  same  in  any  place  or  under  any  circumstances  what- 
ever ;  but  the  party  of  the  first  part  shall  still  remain  liable  to  the 
party  of  the  second  part  for  the  damages  occasioned  to  him  by  the 
said  failure,  refusal,  or  disobedienca  ;  and  it  is  further  agreed  between 
the  parties,  that  in  order  to  secure  the  punctual  performance  of  the 
covenants  above  made  by  the  party  of  the  first  part,  and  to  indemnify 
and  protect  the  party  of  the  second  part  from  loss,  in  case  of  default 
and  forfeiture  of  this  contract,  the  said  party  of  the  second  part  shall 
be  authorized  to  retain  in  his  hands  until  the  completion  of  the  con- 
tract, ten  per  cent,  on  the  amount  of  moneys  at  any  time  due  to  the 
said  party  of  the  first  part. 

9.  The  contractor  for  this  work  shall  not,  knowingly,  employ  any 
man,  either  as  overseer,  laborer,  or  in  any  situation,  who  shall  have 
been  dismissed  by  the  order  of  the  engineer  from  any  other  part  of  the 
work  for  bad  workmanship,  intemperance,  or  disorderly  conduct.  Nor 
shall  he  continue  to  employ  any  man  who  shall  be  declared  by  the 
engineer  to  be  either  disorderly,  habitually  intemperate,  or  a  bad 
workman. 

10.  The  contractor  shall  give  his  personal  attention  to  the  execution 
of  the  work  hereby  contracted  for. 

11.  All  buildings  or  fences  adjacent  to  the  work  shall  be  preserved, 
in  such  manner  as  the  engineer  may  direct,  by  the  contractor,  who 
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shall  protect  them  from  injury  by  his  hands,  and,  as  far  as  practicable^ 
by  any  other  persons. 

12.  The  engineer  shall  have  the  power  to  prescribe  the  manner  of 
preparing  for,  beginning,  and  conducting  every  species  of  work  to  be 
done  under  this  agreement,  with  reference  to  its  purpose  and  the  dura- 
bility of  the  work,  and  his  instructions  shall  be  promptly  obeyed ; 
and  if  he  shall  disapprove  of  the  quality  of  any  work,  it  shall  be  the 
duty  of  the  contractor  to  take  down,  at  his  own  expense,  and  rebuild 
so  much  thereof  as  shall  be  disapproved  of;  and  if  the  contractor  shall 
neglect  or  refuse  to  take  down  and  rebuild  work  so  disapproved  of,  the 
engineer  shall  cause  the  same  to  be  done  at  his  cost. 

13.  It  is  understood  and  agreed  that  all  orders  given  by  an  engineer 
which  shall  cause  an  increase  or  diminution  in  the  quantity  or  value 
of  the  work  to  be  performed,  shall  be  given  in  writing,  and  that  when 
any  claim  shall  be  made  by  the  contractor  for  extra  compensation  for 
work  performed  under  such  orders,  the  orders  shall  be  produced  ;  and 
that  all  claims  for  extra  work  shall  be  made  on  or  before  the  close  of 
the  month  in  which  it  is  claimed  to  have  been  done,  or  it  shall  not  be 
paid  for  at  all. 

14.  It  is  further  agreed  that  in  case  of  the  death,  resignation,  re- 
moval, or  absence  of  any  engineer,  the  United  States,  by  its  proper 
officers,  may  depute  any  other  engineer  to  act  in  his  place. 

15.  The  United  States  reserves  the  right  to  suspend  the  work  under 
this  contract  at  any  time  ;  and  when  the  work  has  been  faithfully  per- 
formed by  the  contractor,  he  will  be  paid  in  full  for  all  work  done  up 
to  the  time  of  such  suspension. 

16.  And  it  is  further  stipulated  and  agreed  that  no  member  of  Con- 
gress shall  be  admitted  to  any  share  or  part  in  this  contract  or  agree- 
ment, or  to  any  benefits  to  arise  therefrom  ;  and  this  contract  shall 
be,  in  all  its  parts,  subject  to  the  terms  and  conditions  of  an  act  of 
Congress  passed  on  the  twenty-first  day  of  April,  in  the  year  of  our 
Lord  one  thousand  eight  hundred  and  eight,  entitled  "  An  act  con- 
cerning public  contracts." 

17.  And  this  contract  is  also  expressly  understood  to  be  subject  to 
the  terms  and  conditions  of  the  joint  resolution  of  Congress  approved 
April  14,  1852,  containing  a  proviso  in  the  following  terms,  to  wit: 
'*  Provided,  Nothing  herein  contained  shall  be  so  construed  as  to  au- 
thorize any  officer  of  the  United  States  to  bind  the  United  States  by 
contract  beyond  the  amount  appropriated  by  Congress,  or  to  sanction 
any  such  contract  heretofore  made ;"  Provided,  also,  That  it  is  expressly 
understood  and  agreed  that  this  contract,  nor  any  part  thereof,  shall 
not  be  sub-let  nor  assigned  ;  but  that  it  shall  be  well  and  truly  carried 
out  and  fulfilled  in  good  faith  by  the  above  recited  party  of  the  first 
part,  and  that  all  payments  on  account  thereof  shall  be  made  to  the 
aforesaid  party  of  the  first  part,  his  heirs,  executors,  or  administrators. 

18.  And  for  the  true  and  faithful  performance  of  all  and  singular, 
the  covenants,  articles,  and  agreements  hereinbefore  particularly  set 
forth,  the  subscribers  hereunto  bind  themselves,  jointly  and  severally, 
their  and  each  of  their  successors,  heirs,  executors,  and  administrators. 

19.  Thus  covenanted  and  agreed  by  the  said  parties  this  30th  day 
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of  June,  in  the  year  of  our  Lord  one  thousand  eight  hundred  and  fifly- 
eighty  (1858,)  as  witness  their  hands  and  seals. 

M.  S.  CARMAN,  [l.  s. 

RICHARD  J.  DOBBINS,    l.  s. 

M.  C.  MEiaS,  [L.  s._ 

Captain  of  Engineers,  Chief  Engineer  Washington  Aqueduct. 

(Done  in  quadruplicate.) 

Witnesses: 

H  D.  Wilson,  witness  at  the  signing  of  Richard  J.  Dohbins 

and  M.  S.  Carman. 
Z.  W.  Denham,  as  to  signature  of  Captain  Meigs. 


WASHINGTON  AQUEDUCT. 

Specification  for  waste-weir  between  the  two  reservoirs. 

1.  The  structure  is  explained  by  the  drawings. 

2.  It  will  consist  of  a  masonry  structure,  with  proper  grooves  for 
stop  planks,  and  two  sluices  governed  by  cast-iron  paddles,  like  those 
of  the  Chesapeake  and  Ohio  canal  locks,  affording  the  means  of  reg- 
ulating the  height  of  the  water  in  the  conduit. 

3.  The  sluices  in  which  the  gates  are  placed  will  be  built  of  cut 
stone,  and  the  coping  of  the  wall  over  the  gates  will  be  hammer 
dressed.  The  remainder  of  the  work  will  be  faced  with  rock-face  ash- 
lar of  Seneca  grey  sandstone,  and  backed  with  good  rubble,  all  laid  in 
cement  mortar. 

4.  For  style  and  mode  of  constructing  the  masonry  reference  is 
made  to  the  general  specifications  of  masonry  for  the  Washington 
aqueduct,  herewith. 

5.  The  coping  will  be  securely  doweled,  and  copper  gutters  1^  inch 
wide  will  be  placed  under  its  joints. 

6.  Dowels,  clamps,  and  copper  will  be  furnished  by  the  United 
States,  and  the  price  of  masonry  will  include  all  drilling  or  cutting, 
and  the  insertion  of  the  parts  of  metal. 

7.  Gates,  the  valve  gates  of  cast  iron  will  be  set  in  frames  of 
white  oak. 

PROPOSAL. 
[N.  if. — No  bid  wiU  be  considered  unless  all  the  blanks  for  prices  are  filled.] 

8.  I  offer  to  furnish  all  the  materials  not  furnished  by  the  United 
States,  to  cut  the  stone,  build  the  masonry,  and  do  all  the  work  neces- 
sary for  the  construction  of  the  waste- weir  described  in  these  specifi- 
cations, and  clear  away,  after  the  work  is  finished,  all  the  rubbish, 
stone,  and  coarse  material  that  may  have  accumulated  about  the  site 
of  the  work,  in  conformity  to  the  above  specifications,  and  the  direc- 
tions I  may  from  time  to  time  receive  from  the  engineer,  for  the 
following  prices,  to  wit : 
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9.  For  rock-faced  masonry,  per  cubic  yard $7  40 

10.  For  cut  masonry  and  coping,  per  cubic  yard 12  60 

11.  For  valve  gates  and  rods,  handles,  frames,  and  fixtures,  all 

complete  and  set,  including  fitting  to  the  masonry  and 
every  expense,  each  set 75  00 

12.  For  furnishing  Seneca  gray  sandstone  for  face  work,  per 

cubic  foot 30 

13.  The  above  prices  include  all  materials,  workmanship,  labor, 
hauling,  carts,  horses,  scaffolding,  machinery,  and  tools  not  furnished 
by  the  United  States,  and  every  expense  necessary  to  the  completion 
of  the  whole  work,  according  to  the  specifications  and  plans,  and  the 
contract  which  I  may  hereafter  sign,  in  the  form,  a  copy  of  which  has 
been  shown  to  and  read  by  me. 

14.  Signed  by  me,  this  11th  day  of  May,  1858. 

RICHARD  I.  DOBBINS, 
M.  S.  CARMAN. 

To  Captain  if,  C.  Meigs y  U.  S.  Engineers : 

We,  the  undersigned,   residents  of  in  the 

State  of  hereby,  jointly  and  severally 

covenant  with  the  United  States,  and  guaranty,  in  case  the  foregoing 
bid  of 

be  accepted,  that  he  or  they  will,  within  ten  days  after  the  acceptance 
of  the  said  bid,  execute  a  contract  for  the  same,  with  good  and  suffi- 
cient sureties,  to  perform  the  work  in  conformity  to  the  terms  of  the 
advertisement  and  specifications  under  which  it  was  made.  And  in 
case  the  said  shall  fail  to 

enter  into  contract  as  aforesaid,  we  guaranty  to  make  good  the  dif- 
ference between  the  offer  by  the  said 
and  the  next  lowest  bidders. 

I  hereby  certify  that,  to  the  best  of  my  knowledge  and  belief,  the 
above  named  guarantors  are  good  and  sufficient. 


WASHINGTON  AQUEDUCT. 


Specijications  for  the  masonry  of  bridge  No.  6  across  Bock  creek,  on 

Pennsylvania  avenue. 

GENERAL  DESCRIPTION. 

1.  Bridge  to  consist  of  a  cast-iron  arch,  formed  by  cylinders  of  48 
inches  interior  diameter,  with  flanged  joints  bolted  together ;  the 
spandrels  are  of  wrought  iron,  and  tne  floor  of  wood. 

2.  The  clear  span  between  the  faces  of  the  abutments  below  the 
skewback  is  198  feet  TJ  inches.  At  the  springing  line  of  the  intrados 
it  is  200  feet,  and  at  the  bridge  seat  204  feet  5  inches.  For  other 
dimensions  see  drawings. 

3.  The  abutments  will  rest  upon  stepped  foundations,  which  will 
probably  require  no  other  preparation  than  the  excavation  to  the  lines 
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Bhown  upon  the  plan ;  but  if  additional  precaution  be  thought  neces- 
sary by  the  engineer  in  charge,  whatever  is  so  required  shall  be  paid 
for  separately. 

4.  Masonry. — The  masonry  of  the  abutments  to  be  composed  of 
best  quality  gray  Seneca  sandstone,  Quincy  granite,  hard  blue  gneiss, 
hard,  well  burned  brick,  and  good  hydraulic  mortar. 

5.  The  exterior  walls  and  fronts  to  be  ranged  rock  work  of  Seneca 
gray  sandstone,  in  continuous  horizontal  courses,  decreasing  as  they 
rise,  but  nowhere  less  than  15  inches  in  thickness,  and  with  hammer- 
dressed  beds  and  joints,  the  headers  running  through  the  wall.  The 
stone  on  its  outer  face  to  have  a  draught  of  1^  inch  all  round ;  no 
projection  more  than  3  inches  from  the  face  will  be  allowed.  In  other 
respects  to  conform  to  the  general  specifications  answering  this  char- 
acter of  work. 

6.  The  centre  wall  of  the  abutments  to  be  of  the  best  rubble, 
executed  according  to  the  general  specifications  for  masonry,  with  the 
joints  and  beds  of  rough  work  laid  in  full  beds  of  mortar. 

7.  The  seats  or  skewbacks  for  the  cast-iron  ribs  shall  be  of  sound 
Quincy  granite,  cut  to  the  dimensions  to  be  given  by  the  engineer. 
These  stones  will  be  of  large  size,  not  exceeding,  however,  10  feet 
long,  6  feet  wide,  and  2^  feet  deep. 

8.  The  parapets,  coping,  water  table,  arch  stones  for  doorways, 
ornamental  buttresses,  to  be  cut  in  the  best  style. 

9.  This  work  is  to  be  laid  to  a  joint  not  more  than  fV  inch. 

10.  The  relieving  arches  within  the  abutments  to  be  of  brick. 

11.  The  iron  pipes  which  pass  through  the  abutment  will  be  laid 
by  the  contractor  for  the  iron  work  of  the  bridge ;  but  the  contractor 
for  the  masonry  shall  afibrd  him  all  reasonable  facilities  for  so  doing, 
and  shall  not  found  any  claim  upon  the  United  States  for  delay  on  the 
part  of  the  contractor  for  the  iron  work. 

12.  The  skewbacks  of  the  arches  are  not  to  be  laid  until  the  iron 
work  is  ready  for  adjustment  to  its  bearing  upon  them. 

13.  The  filling  over  the  relieving  arches  in  the  abutment  will  be  of 
concrete  made  of  hydraulic  mortar  and  gravel,  instead  of  broken  stone. 
This  filling  will  be  arranged  to  drain  to  the  centre,  and  the  waste 
water  will  be  led  through  the  face  of  the  abutment  by  a  cast-iron  pipe 
four  inches  in  diameter,  to  be  furnished  by  the  United  States. 

14.  The  concrete  roof  will  be  covered  with  a  water-tight  coating  of 
thick  boiled  coal  tar  and  hydraulic  cement,  upon  which,  after  proper 
arrangements  for  drainage  are  made,  shall  be  placed  a  layer  of  good, 
clean  gravel,  eighteen  inches  in  thickness. 

15.  Strong  wrought-iron  ties  will  be  inserted  in  the  walls,  con- 
necting them  together,  as  may  be  directed  during  the  construction. 

16.  The  price  for  masonry  will  cover  all  expenses  of  fitting  the 
masonry  for  the  iron  work,  and  of  setting  the  ties  and  clamps  to  be 
used  in  the  work. 

17.  The  work  is  explained  by  drawings,  and  full  drawings  of  details 
will  be  furnished  by  the  engineer  during  the  construction  of  the  work, 
and  will  be  strictly  followed  by  the  contractor. 

18.  For  specifications  as  to  materials  and  workmanship,  reference 
is  made  to  the  general  specifications  for  masonry  of  the  Washington 
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aqueduct  herewith,  which  are  to  apply  in  all  cases  coming  under 
these  specifications,  except  where  otherwise  herein  provided. 

19.  The  work  having  been  commenced,  materials  which  should  be 
delivered  by  the  contractor,  but  which  may  be  already  provided  for 
the  work  and  not  used  in  it,  will  be  charged  to  the  contractor  at  cost. 

PROPOSAL. 
[N.  B. — No  bid  will  be  considered  unlefis  all  the  blanks  for  prices  are  filled.] 

20.  I  ofier  to  furnish  all  the  materials  not  furnished  by  the  United 
States,  to  cut  the  stone,  and  do  all  the  work  and  transportation  neces- 
sary to  complete  the  work  described  in  the  specifications  herewith,  in 
conformity  to  the  drawings  and  specifications,  and  to  the  directions 
I  may  receive  from  time  to  time  from  the  engineer  or  his  deputy,  for 
the  following  prices,  to  wit : 

21.  For  cutting  stone  for  rock-face  ashlar  facing,  per  super- 

ficial foot  of  surface  cut $0  17 

22.  For  cutting  fine  cut  work  of  skewbacks,  parapets,  but- 

tresses, water  table  mouldings,  and  other  ornamental 

work,  per  superficial  foot  of  surface  fine  cut 33 

23.  For  furnishing  Seneca  gray  sandstone  for  exterior  face, 

per  cubic  foot 25 

24.  For  granite  skewbacks  furnished,  finished,  and  set,  per 

cubic  foot 1  25 

25.  For  furnishing  rubble  stone  for  backing,  per  cubic  yard..         1  50 

26.  For  laying  stone  masonry,  including  transportation  of 

materials,  per  cubic  yard 3  00 

27.  For  laying  bricks  in  arch,  per  thousand 6  00 

28.  The  above  prices  include  all  materials,  workmanship,  labor, 
hauling,  carts,  horses,  scafiblding,  machinery,  and  tools  not  furnished 
by  the  United  States,  and  every  expense  necessary  to  the  completion 
of  the  whole  work,  according  to  the  specifications  and  plans,  and  the 
contract  which  I  may  hereafter  sign,  in  the  form,  a  copy  of  which  has 
been  shown  to  and  read  by  me. 

29.  Signed  by  me  this  eleventh  day  of  May,  1858. 

M.  S.  CARMAN. 
RICHARD  J.  DOBBINS. 

To  Captain  M.  C.  Meiga^  UnUei  States  Engineers  : 

We,  the  undersigned,  residents  of ,  in  the  State  of , 

hereby  jointly  and  severally  covenant  with  the  United  States,  and 

guaranty,  in  case  the  foregoing  bid  of be  accepted,  that  he  or 

they  will,  within  ten  days  after  the  acceptance  of  the  said  bid,  execute 
a  contract  for  the  same,  with  good  and  sufiScient  sureties,  to  perform 
the  work  in  conformity  to  the  terms  of  the  advertisement  and  specifi- 
cations under  which  it  was  made.     And  in  case  the  said shall 

fail  to  enter  into  contract  as  aforesaid,  we  guaranty  to  make  good  the 

difierence  between  the  ofier  by  the  said  and  the  next  lowest 

bidders. 

I  hereby  certify  that,  to  the  best  of  my  knowledge  and  belief,  the 
above  named  guarantors  are  good  and  sufiScient. 
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WASHINGTON  AQUEDUCT. 

Specification  of  Masonry. — Oeneral  Description. 

1.  The  various  works  of  masonry  are  explained  by  drawings  ;  and 
in  the  course  of  the  work  full  working  drawings  of  details  will  be 
furnished  by  the  engineers. 

2.  The  drawings  will  be  strictly  followed  by  the  contractor. 

3.  The  stone  for  dressed  face  work,  for  ashlar,  for  ring  stones  of 
arches,  and  generally  for  cut  and  finished  work,  will  be  of  gray  sand-, 
stone  from  the  government  quarry  at  Seneca.  The  quarry  is  worked 
for  the  United  States  by  H.  L.  Gallaher,  and  the  stone  is  supplied  at 
the  following  prices : 

4.  For  quarrying  ashlar,  ring  stones,  steps,  and  other  di- 
mension stone,  to  be  cut,  per  cubic  foot $0  18 

5.  For  rubble  for  backing,  per  perch 0  75 

6.  For  cutting  ring  stones,  steps,  and  coping,  per  super- 
ficial foot  of  surface  cut 0  25 

7.  For  cutting  ashlar,  rock  face,  per  superficial  foot  of  beds 

and  joints 0  18 

8.  Stone  delivered  at  the  quarry  on  boats  furnished  by  the  con- 
tractor for  masonry. 

9.  Stone  will  be  delivered  to  the  contractor,  and  charged  to  him  at 
the  above  rates ;  or  he  may  quarry  sandstone  of  the  same  color  and 
quality  elsewhere,  and  cut  Ihem  himself  It  is  also  left  optional  with 
him  whether  to  receive  the  stone  in  the  rough  at  the  first-named  rate, 
and  cut  them  himself,  or  to  receive  them  ready  cut  at  the  rates 
specified. 

10.  Rubble  stone  for  backing  will  be  of  hard  blue  stone  or  gneiss 
from  the  quarries  near  the  line  of  the  aqueduct  and  canal. 

11.  Masonry-'-io  be  built  of  sound,  well-shaped,  and  durable  stone, 
or  hard,  well-burned  brick,  laid  in  full  beds  of  mortar,  composed  of 
clean,  sharp  sand  and  hydraulic  cement. 

12.  The  joints  of  mortar  should  not  be  more  than  three-eights  inch 
in  thickness  in  brick  work,  and  half  an  inch  in  stone.  Iron  clamps 
will  be  furnished  by  the  United  States,  but  the  contractor  will  be 
required  to  build  them  into  the  masonry.  The  stones  will  be  set  care- 
fully and  accurately.  The  whole  of  the  masonry  will  be  laid  in  fiush 
mortar  and  grouted,  so  as  to  insure  every  joint  to  be  filled  solid  with 
cement  mortar  or  grout. 

13.  Spandrels,  abutments,  and  foundation  walls  will  be  of  the  best 
quality  of  rock  face  masonry,  built  with  stones  not  less  than  six  inches 
tnick,  nor  less  than  eighteen  inches  bed  ;  QYery  stone  less  than  two 
feet  in  thickness  to  have  at  least  one-half  more  bed  than  rise  ;  over 
that  thickness  it  is  sufficient  that  its  bed  and  rise  are  the  same.  The 
bond  shall  in  no  case  be  less  than  eighteen  inches  ;  there  shall  oe  at 
least  one  header  in  every  eight  feet  of  a  course,  and  no  stone  shall  be 
considered  as  a  header  that  is  less  than  four  feet  in  length.  In  span- 
drels and  backing  the  stones  in  contact  with  the  arch  will  be  laid  for 
the  depth  designated  in  the  drawings,  with  their  beds  conforming  to 
the  radius  lines  of  the  arch. 
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14.  Where  masonry  or  concrete  is  laid  npon  or  against  rock,  the 
rock  must  be  first  freed  from  all  earthy  matter,  by  scraping  and  wash- 
ing, and  all  irregularities  and  projections  removed,  so  as  to  bring  it 
to  a  uniform  surface;  it  will  also  be  kept  wet  at  the  time  of  laying 
the  masonry,  and  all  holes  and  depressions  will  be  filled  with  concrete 
or  with  spalls^  forced  into  full  beds  of  mortar,  and  the  stones  forming 
the  first  course  will  be  selected  of  the  largest  size.  The  stone  used  in 
masonry  should  be  kept  wet.  and  free  from  any  dirt  that  would  pre- 
vent the  adherence  of  the  cement. 

15.  No  foundation  shall  be  built  upon  until  it  shall  have  been  seen 
and  approved  of  by  the  engineer  in  charge. 

16.  The  coping  of  bridges  will  be  built  into  the  abutment  and 
spandrel  walls,  having  a  wash  on  top,  and  a  drip  channel  underneath, 
two  inches  from  the  outer  edge,  as  shown  on  the  plan ;  the  stone  will 
be  rough  hammer-dressed  with  joints  of  three-eighths  inch,  not  less 
than  three  feet  wide,  and  will  be  secured  with  iron  dowels  and  clamps, 
and  copper  gutters  under  the  joints,  as  shall  be  directed  by  the  engi- 
neer ;  the  dowels  and  clamps  and  copper  will  be  furnished  by  the 
United  States.  The  price  paid  for  coping  will  include  any  drilling 
or  other  preparation  that  may  be  necessary  for  their  application. 

17.  The  United  States  reserve  the  right  to  furnish  the  stone  for  the 
work,  in  whole  or  in  part,  to  be  delivered  upon  the  berme  bank  of  the 
Chesapeake  and  Ohio  canal,  adjacent  to  the  work. 

18.  Concrete  shall  consist  of  broken  stone,  or  brick,  and  cement 
mortar,  in  the  proportions  of  one  barrel  of  cement  and  two  of  sand  to 
30  cubic  feet  of  broken  stone  or  brick ;  the  stone  to  be  measured  with 
care  and  well  mixed  with  cement  in  the  above  proportions,  on  a  plat- 
form of  plank,  convenient  to  the  work,  from  which  it  may  be  shoveled 
or  carried  on  a  wheelbarrow  to  the  place  where  it  is  to  be  used  ;  and 
after  being  deposited  and-  spread  in  layers  one  foot  thick,  it  shall  be 
rammed  with  wooden  rammers  until  it  is  brought  into  a  compact 
state. 

19.  The  otone  or  brick  for  concrete  shall  be  broken  into  fragments 
not  exceeding  half  a  pound  in  weight ;  but,  whenever  concrete  is  used 
in  large  masses,  stones  containing  from  two  to  twenty  cubic  feet  may 
be  deposited  in  it,  care  being  taken  that  such  stones  rest  on  a  good 
bed  and  are  far  enough  apart  to  allow  the  rammers  to  pass  between 
them,  and  insure  the  complete  contact  of  the  concrete  with  them. 

20.  When  concrete  is  placed  in  contact  with  rock,  the  rock  must  be 
first  scraped  and  washed. 

21.  The  mortar  used  for  masonry  shall  consist  of  one  part  of  cement 
to  two  parts  of  clean  sharp  sand,  to  be  first  mixed  dry,  and  afterwards 
water  to  be  added  as  wanted,  in  small  quantities ;  it  shall  be  mixed 
upon  an  approved  bed,  formed  of  plank,  under  shelter  from  the  sun 
and  rain,  and  the  time  between  the  first  wetting  of  the  cement  and 
its  being  used  in  the  work  shall  never  exceed  one  halT-hour. 

22.  The  cement  will  be  furnished  by  the  United  States,  and  will  be 
hauled  by  the  contractor,  at  his  own  cost,  from  some  one  of  the  de- 
posits of  cement  which  shall  be  established  by  the  United  States  on 
the  bank  of  the  canal,  upon  the  written  orders  which  he  shall,  from 
time  to  time,  receive  from  the  engineer  for  the  same,  and  the  engineer 
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shall  be  the  sole  .judge  as  to  which  deposit  it  shall  be  taken  from,  and 
shall  express  the  same  in  said  orders ;  the  quantity  drawn  shall  not, 
in  any  case,  exceed  300  pounds  to  each  yard  of  stone  laid,  nor  600 
pounds  to  each  1,000  of  brick  laid.  Any  excess  over  this  will  be 
charged  to  said  contractor,  at  the  rate  of  fifty  cents  per  100  pounds. 
Any  unnecessary  waste  of  cement  or  sand,  detected  by  the  engineer, 
will  also  be  charged  against  the  contractor — the  cement  at  the  same 
rate  of  50  cents  per  100  pounds,  and  the  sand  at  its  value  ;  and  this 
whether  the  prescribed  quantity  be  used  in  the  work  or  not ;  and  of 
the  proper  care  to  be  exercised  by  the  contractor  the  engineer  shall  be 
the  sole  judge. 

23.  The  contractor  will  be  required  to  keep  the  cement  dry  and 
secure  from  the  weather  until  used,  and  return  the  bags  in  which  it 
was  furnished  in  good  order. 

24.  Clean  sharp  sand  will  be  contracted  for  with  other  parties  be 
the  United  States,  and  will  be  delivered  upon  the  berme  bank  of  tyh 
Chesapeake  and  Ohio  canal,  at  some  convenient  point  near  the  work, 
and  will  be  transported  to  the  work  by  the  contractor,  at  his  own  cost. 
And  the  contractor  will  be  required  to  pass  it  through  a  fine  screen 
before  using. 

25.  Bricks  have  been  contracted  for  with  other  parties,  and  will  be 
furnished  delivered  upon  the  banks  of  the  canal,  or  at  some  other 
point  equally  convenient,  and  will  be  transported  to  the  work  by  the 
contractor  for  masonry. 

26.  Centering. — Centres  will  be  furnished  by  the  United  States, 
delivered  upon  the  berme  bank  of  the  Chesapeake  and  Ohio  canal,  to  be 
transported  to  the  work  by  the  contractor  at  his  own  cost,  and  w411 
be  set  by  the  United  States. 

27.  It  is  expressly  stipulated  that  although  the  United  States  agree 
to  furnish  the  materials  above  named,  yet  that  if,  from  any  cause, 
there  should  be  delay  or  failure  on  the  part  of  the  said  United  States, 
there  shall  not  be  any  claim  for  damages  on  the  part  of  said  contract- 
ors against  the  United  States. 

28.  The  United  States  will  contract  with  other  parties  to  do  the 
necessary  excavation  for  the  foundation  ;  but  the  preparation  of  the 
rock  to  receive  the  masonry,  as  directed  in  the  specifications,  by  re- 
moving projections,  cleaning,  &c.,  will  be  done  by  the  contractor  for 
the  masonry,  such  work  being  included  in  the  cost  of  laying  the 
masonry. 

29.  The  contractor  shall  clear  away  from  the  whole  breadth  of  the 
aqueduct  any  coarse  material  that  he  may  have  brought  upon  it 
during  the  construction  of  his  work. 

30.  No  ardent  spirits  shall  be  used  or  allowed  on  any  part  of  the 
work,  and  no  disorderly  person  or  persons,  objected  to  by  the  engi- 
neer, retained  in  the  employment  of  the  contractor.  Permitting  men 
to  board  where  ardent  spirits  are  used  or  sold,  though  the  premises 
should  not  be  under  the  control  of  the  contractor,  will  be  considered  a 
violation  of  these  rules  ;  any  violation  of  them  will  be  considered  suffi- 
cient ground  for  the  engineer  to  declare  the  contract  void. 

31.  The  contractor  will  be  required  to  give  his  personal  and  con- 
stant attention  to  the  work  during  its  progress. 
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32.  The  materials  and  workmanship  shall  be  of  the  best  quality, 
shall  be  subject  to  the  inspection  of  the  engineer  in  charge,  or  such 
person  as  he  may  appoint,  and  drawings  will  be  furnished  by  him  of 
all  the  details  of  the  work,  and  such  directions  given  as  may  be  neces- 
sary to  insure  its  construction  in  accordance  with  the  plan  contem- 
plated in  these  specifications. 

33.  Any  work  not  satisfactory  to  the  engineer  will  be  taken  down 
by  the  contractor  and  rebuilt  at  his  own  expense. 

34.  The  masonry  of  the  side  walls  of  bridges  will  be  laid  in  proper 
shape  to  receive  the  brick  lining  of  the  conduit,  and  plastered  on  the 
inside  with  cement  mortar.  This  plastering  will  then  be  covered  with 
a  coat  of  thick  boiled  coal  tar  and  dry  cement.  The  outer  ring  of 
brick  will  then  be  laid  in  cement  mortar  up  to  grade.  This  will  be 
lined  by  the  United  States  with  asphaltic  mastic  for  greater  security 
against  leakage.  The  inner  lining  or  ring  of  brick  will  then  be  laid 
by  the  contractor  up  to  grade,  the  centres  placed,  and  the  inner  ring 
of  the  upper  arch  or  curve  of  the  conduit  laid  and  plastered  with  hy- 
draulic cement ;  a  coat  of  asphaltic  mastic  will  then  be  applied  to  the 
extrados  of  the  brick  arch  ;  the  remainder  of  the  arch  will  be  turned 
and  covered  with  thick  boiled  coal  tar  and  cement,  and  the  masonry 
laid  over  it. 

Know  all  men  by  these  presents,  that  we,  Frederick  H.  Wehr,  of 
Baltimore,  State  of  Maryland,  and  Robert  McCay,  jr.,  of  Philadel- 

Ehia,  State  of  Pennsylvania,  are  held  and  firmly  bound  unto  the 
Tnited  States  of  America  in  the  full  and  just  sum  of  twelve  thousand 
dollars,  lawful  money  of  the  United  States,  to  be  paid  to  the  said 
United  States,  or  to  its  proper  agent  or  attorney  duly  authorized  to 
receive  the  same  ;  to  which  payment  well  and  truly  to  be  made 
and  done,  we  bind  ourselves  and  every  of  us,  our  and  every  of  our 
heirs,  executors,  and  administrators,  in  the  whole  and  for  the 
whole,  jointly  and  severally,  firmly  by  these  presents.  Sealed  with 
our  seals,  and  dated  this  thirtieth  day  of  June,  anno  Domini  one 
thousand  eight  hundred  and  fifty-eight.  The  condition  of  the  above 
obligation  is  such,  that  if  Carman  &  Dobbins,  their  heirs,  executors, 
or  administrators,  do  and  shall  well  and  truly  execute  a  contract 
which  they,  the  said  Carman  &  Dobbins,  have  entered  into  with  Captain 
Montgomery  C.  Meigs,  of  the  United  States  Corps  of  Engineers,  for 
and  in  behalf  of  the  United  States,  by  which  they  have  contracted  to 
excavate,  construct,  and  build  at  their  own  proper  cost,  masonry  of 
bridge  No.  6,  across  Ilock  creek,  on  Pennsylvania  avenue,  and  wast^- 
weir,  between  the  two  reservoirs  of  the  Washington  aqueduct, 
according  to  the  specifications  and  such  directions  as  may  from  time  to 
time  be  given  to  said  Carman  &  Dobbins  by  said  Captain  M.  C. 
Meigs,  or  his  assistant  engineers,  the  said  contract  being  hereunto 
annexed,  then  the  foregoing  obligation  to  be  void  and  of  no  effect ; 
otherwise  to  remain  in  full  force  and  virtue  in  law. 

FREDK.  WEHR,     [seal.] 
R.  McCAY,  Jr.,      [seal.] 
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Signed,  sealed,  and  delivered  in  presence  of — 
H.  D.  WmoN. 

Six  printed  words  erased  and  six  written  words  substituted  before 
signing. 

Unitkd  States  Cobimibsioner's  Ofmcb, 

I  certify  that  I  am  acquainted  with and ^x , 

the  sureties  in  the  above  bond,  and  that  they  are  severally  freeholders 
and  residents  as  aforesaid,  and  in  my  opinion  sufficient  sureties  for  the 
purposes  mentioned  in  the  within  bond. 


WASHINGTON  AQUEDUCT. 

Contract  for  masonry  of  Bridge  No.  5,  over  CoUege  branch. 

Agreement  between  James  Roach,  of  the  State  of  Virginia,  of  the 
first  part,  and  Captain  M.  C.  Meigs,  of  the  Corps  of  United  States 
Engineers,  of  the  second  part,  acting  under  the  authority  of,  and  for 
and  in  behalf  of  the  United  States  of  America,  as  engineer  in  charge 
of  the  Washington  aqueduct,  witnesseth : 

1.  That  the  party  of  the  first  part  for  and  in  consideration  of  the 
matters  hereinafter  referred  to  and  set  out,  covenants  and  agrees  with 
the  party  of  the  second  part  to  furnish  all  the  materials  which  may 
be  necessary,  and  which  may  not  be  furnished  by  the  United  States, 
and  to  do  all  the  work  in  constructing  and  building  masonry  of  bridge 
No.  5,  over  College  branch,  or  so  much  as  may  be  necessary  to  com- 
plete the  same,  of  the  Washington  aqueduct,  in  conformity  to  the 
specifications  and  advertisement  annexed  hereto,  which  are  to  be 
deemed  and  taken  as  a  part  of  this  contract,  and  according  to  the 
directions  and  plans  from  time  to  time  to  be  given  by  the  engineer. 

2.  The  principal  assistant  engineer,  or  an  assistant  engineer,  by  his 
direction,  shall,  as  soon  as  practicable  after  the  end  of  each  month, 
make  out  an  estimate  of  the  quantity  and  value  of  each  species  of  work 
done  pursuant  to  this  contract,  at  the  prices  contained  in  the  annexed 
proposal.  He  shall  also  include  the  value  of  any  extra  work  done  in 
consequence  of  any  alteration  of  the  plan  of  the  work  which  may  have 
been  adopted  by  the  said  engineer  in  charge,  when  such  alteration 
shall  have  caused  an  increased  expense  to  the  contractor ;  and  when 
any  such  alteration  shall  have  caused  a  saving  of  expense  to  the  con- 
tractor, the  engineer  shall  make  a  reasonable  deduction  therefor  from 
the  estimate  so  made;  and  if  the  said  engineer  in  charge  of  the  aque- 
duct shall  approve  said  estimate,  it  is  mutually  agreed  between  the 
contracting  parties  that  it  shall  be  binding,  and  shall  be  paid  by  said 
engineer. 

3.  Within  ten  days  after  the  return  of  any  monthly  estimate  to  the 
engineer  in  charge,  nine-tenths  of  the  sum  appearing  to  be  due  for 
work  performed  since  the  preceding  estimate,  shall  be  paid  to  the  con- 
tractor. 
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4.  Payments  will  be  made  to  the  contractor  in  driafta  upon  the 
treasury  of  the  United  States  for  coin.  No  estimate,  after  the  first, 
shall  be  paid,  unless  the  engineer  is  satisfied  that  the  hands  employed 
upon  the  work  have  been  paid  for  the  work  of  the  month  preceding, 
as  provided  in  the  advertisement  under  which  this  contract  is  made,  a 
copy  of  which  is  hereto  annexed. 

6.  Within  thirty  days  after  the  work  shall  have  been  completed 
and  accepted  by  the  engineer,  a  final  estimate  therefor  shall  be  made 
and  approved  in  the  manner  provided  for  making  and  approving 
monthly  estimates,  and  shall  in  like  manner  be  paid  by  said  engineer 
in  charge,  together  with  the  retained  percentage. 

6.  The  work  shall  always  be  open  to  examination  during  its  pro- 
gress by  the  engineers,  or  other  persons  they  may  depute  for  that  pur- 
pose, and  the  contractor  shall  at  all  times,  at  his  own  expense,  keep 
open  a  pathway  alongside  of  it,  so  that  the  above  mentioned  persons 
may  readily  pass  by  the  same  to  the  work  above  or  below  it. 

7.  At  the  expiration  of  every  two  weeks'  work  a  report  shall  be 
made  by  the  contractor  to  the  assistant  engineer  having  charge  of  this 
work,  of  the  average  force  of  men,  carts,  &c.,  employed  upon  it  for 
the  preceding  two  weeks,  according  to  such  forms  as  shall  be  supplied 
by  the  engineer. 

8.  It  is  mutually  agreed  between  the  parties  to  this  contract,  that 
the  work  aforesaid  shall  be  commenced  within  three  days  after  the 
notification  of  the  approval  of  this  contract;  that  it  shall  be  steadily 
prosecuted  without  intermission,  with  such  force  as  shall,  in  the 
opinion  of  the  engineer,  secure  its  final  completion  within  five  months 
thereafter,  unless  prevented  or  delayed  by  written  orders  from  the  en- 
gineer in  charge,  at  the  end  of  which  time  it  shall  be  fully  completed 
and  delivered  up  ;  and  it  is  further  agreed^  that  in  the  event  that  the 
said  work  shall  not  be  commenced,  prosecuted,  and  completed,  or  it 
the  contractor,  on  being  required  thereto,  by  the  written  order  of  the 
engineer  in  charge,  the  principal  assistant  engineer,  or  his  assistant 
engineer,  shall  fail  or  refuse  to  increase  the  force  employed  on  the 
work  to  such  extent  as  in  the  opinion  of  the  engineer  may  be  neces- 
sary to  insure  its  completion  in  the  stipulated  time,  or  in  case  the 
contractor  shall  disobey  any  of  the  written  orders  of  either  of  said 
engineers,  or  shall  violate  any  of  the  conditions  of  this  agreement, 
then,  on  a  certificate  of  the  fact  by  the  principal  assistant  engineer, 
made  to  the  engineer  in  charge,  the  said  engineer  in  charge  may  de- 
clare this  contract  forfeited,  and  thereupon  the  same  shall  then  become 
null  and  void,  and  the  United  States  shall  thereupon  be  exonerated 
from  every  obligation  thence  arising  ;  and  the  reserved  percentage  on 
the  contract  price,  as  well  as  all  materials  furnished  and  work  per- 
formed, and  upon  which  no  estimate  or  payment  may  have  been  made, 
shall  be  forfeited  to, and  become  the  right  and  property  of  the  United 
States,  and  the  said  engineer  in  charge  may  thereafter  agree  with  any 
other  person  for  the  execution  of  the  unfinished  work,  or  may  com- 
plete the  same  by  day's  work ;  and  the  said  party  of  the  first  part 
shall  have  no  appeal  from  the  opinion  and  decision  aforesaid,  and  he 
hereby  releases  all  right  to  except  to  or  question  the  same  in  any 
place  or  under  any  circumstances  whatever ;    but  the  party  of  the 
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first  part  shall  still  remain  liable  to  the  party  of  the  second  part  for 
the  damages  occasioned  to  him  by  the  said  failure^  refusal,  or  disobe- 
dience ;  and  it  is  further  agreed  between  the  parties,  that  in  order  to 
secure  the  punctual  performance  of  the  covenants  above  made  by  the 
party  of  the  first  part,  and  to  indemnify  and  protect  the  party  of  the 
second  part  from  loss  in  case  of  default  and  forfeiture  of  this  contract, 
the  said  party  of  the  second  part  shall  be  authorised  to  retain  in  his 
hands  until  the  completion  of  the  contract,  ten  per  cent,  on  the 
amount  of  moneys  at  any  time  due  to  the  said  party  of  the  first  part. 

9.  The  contractor  for  this  work  shall  not  knowingly  employ  any 
man,  either  as  overseer,  laborer,  or  in  any  situation,  who  shall  have 
been  dismissed  by  the  order  of  the  engineer  from  any  other  part  of 
the  work  for  bad  workmanship,  intemperance,  or  disorderly  conduct. 
Nor  shall  he  continue  to  employ  any  man  who  shall  be  declared  by 
the  engineer  to  be  either  disorderly,  habitually  intemperate,  or  a  bad 
workman. 

10.  The  contractor  shall  give  his  personal  attention  to  the  execu- 
tion of  the  work  hereby  contracted  for. 

11.  All  buildings  or  fences  adjacent  to  the  work  shall  be  preserved, 
in  such  manner  as  the  engineer  may  direct,  by  the  contractor,  who 
shall  protect  them  from  injury  by  his  hands,  and,  as  far  as  practicable, 
by  any  other  persons. 

12.  The  engineer  shall  have  the  power  to  prescribe  the  manner  of 
preparing  for,  beginning,  and  conducting  every  species  of  work  to  be 
done  under  this  agreement  with  reference  to  its  purpose  and  the  du- 
rability of  the  work,  and  his  instructions  shall  be  promptly  obeyed; 
and  if  he  shall  disapprove  of  the  quality  of  any  work,  it  shall  be  the 
duty  of  the  contractor  to  take  down  at  his  own  expense  and  rebuild 
so  much  thereof  as  shall  be  disapproved  of;  and  if  the  contractor  shall 
neglect  or  refuse  to  take  down  and  rebuild  the  work  so  disapproved  of 
the  engineer  shall  cause  the  same  to  be  done  at  his  cost. 

13.  It  is  understood  and  agreed  that  all  orders  given  by  an  engineer, 
which  shall  cause  an  increase  or  diminution  in  the  quantity  or  value 
of  the  work  to  be  performed,  shall  be  given  in  writing,  and  that  when 
any  claim  shall  be  made  by  the  contractor  for  extra  compensation  for 
work  performed  under  such  orders,  the  orders  shall  be  produced;  and 
that  all  claims  for  extra  work  shall  be  made  on  or  before  the  close  of 
the  month  in  which  it  is  claimed  to  have  been  done,  or  it  shall  not  be 
paid  for  at  all. 

14.  It  is  further  agreed  that  in  case  of  the  death,  resignation,  re- 
moval, or  absence  of  any  engineer,  the  United  States,  by  its  proper 
officers,  may  depute  any  other  engineer  to  act  in  his  place. 

15.  The  United  States  reserves  the  right  to  suspend  the  work  under 
this  contract  at  any  time;  and  when  the  work  has  been  faithfully  per- 
formed by  the  contractor,  he  will  be  paid  in  full  for  all  work  done  up 
to  the  time  of  such  suspension. 

16.  And  it  is  further  stipulated  and  agreed  that  no  member  of  Con- 
gress shall  be  admitted  to  any  share  or  part  in  this  contract  or  agree- 
ment, or  to  any  benefits  to  arise  therefrom ;  and  this  contract  shall  be 
in  all  its  parts  subject  to  the  terms  and  conditions  of  an  act  of  Con- 
gress, passed  on  the  twenty-first  day  of  April,  in  the  year  of  our  Lord 
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one  thousand  eight  hundred  and  eight,  entitled  ''An  act  concerning 
public  contracts." 

17.  And  this  contract  is  also  expressly  understood  to  be  subject  to 
the  terms  and  conditions  of  the  joint  resolution  of  Congress,  approved 
April  14th,  1852,  containing  a  proviso  in  the  following  terms,  to  wit: 
^^Frovidedy  Nothing  herein  contained  shall  be  so  construed  as  to 
authorize  any  oflBcer  of  the  United  States  to  bind  the  United  States 
by  contract  beyond  the  amount  appropriated  by  Congress,  or  to  sanc- 
tion any  such  contract  heretofore  made;"  Provided,  alaOy  That  it  is 
expressly  understood  and  agreed  that  this  contract,  nor  any  part 
thereof,  shall  not  be  sublet  nor  assigned  ;  but  that  it  shall  be  well  and 
truly  carried  out  and  fulfilled  in  good  faith  by  the  above-recited  party 
of  the  first  part,  and  that  all  payments  on  account  thereof  shall  be 
made  to  the  aforesaid  party  of  the  first  part,  his  heirs,  executors^  or 
administrators. 

18.  And  for  the  true  and  faithful  performance  of  all  and  singular, 
the  covenants,  articles,  and  agreements  hereinbefore  particularly  set 
forth,  the  subscribers  hereunto  bind  themselves  jointly  and  severally, 
their  and  each  of  their  successors,  heirs,  execiftors,  and  adminis- 
trators. 

11).  Thus  covenanted  and  agreed  by  the  said  parties  this  seventh 
day  of  June,  in  the  year  of  our  Lord  one  thousand  eight  hundred  and 
fi/<;y-eight,  (1858,)  as  witness  their  hands  and  seals. 

J.  ROACH,  [seal.] 

M.  C.  MEIGS,     [SEAL.] 
Captain  of  JEngineetSy 
Chief  Engineer  Washington  Aqueduci. 
[Done  in  quadruplicate.] 
Witnesses — 

T.  S.  Everett, 

Jno.  Edw.  Gourland. 

Z.  W.  Denham,  as  to  signature  of  Capt.  Meigs. 


WASHINGTON  AQUEDUCT.  I    ^ 

Specificaiionfor  masonry  of  bridge  Ao.  5,  over  College  branch. 

1.  The  bridge  will  be  made  of  cast  iron  pipes,  with  cross  bracing  of 
cast  and  wrought  iron,  abutments  of  masonry,  and  wooden  casing,  all 
of  which  is  explained  by  the  drawings. 

ABUTMENTS.  € 

2.  Foundations  will  be  sunk  if  possible  to  the  rock,  and  consist  of  a 
mass  of  concrete  rising  to  within  six  (6)  inches  of  the  surface  of  the 
water  in  the  canal. 

3.  Masonry  will  be  of  large  well-shaped  stones,  hammer-dressed ; 
the  skewback  will  be  cut  smooth,  and  the  stones  will  conform  to  the 
drawings.     The  lateral  faces^  rock  ashlar,  with  a  neat  draft  one  and 
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a  half  (1^)  inch  wide  around  each  joint,  over  which  the  rock  must  not 
project  more  than  two  inches.  The  top  course  to  be  clamped  with 
cast-iron  dowels,  which  will  be  furnished  by  the  United  States — all 
laid  in  cement  mortar.     The  voids  to  be  lined  with  brick. 

4.  The  iron  pipes  which  pass  through  the  abutments  will  be  laid 
by  the  contractor  for  the  iron  work  of  the  bridge  ;  but  the  contractor 
for  the  masonry  shall  afford  him  all  reasonable  facilities  for  so  doing, 
and  shall  not  found  any  claim  upon  the  United  States  for  delay  on  the 
part  of  the  contractor  for  the  iron  work. 

5    For  other  details,  see  general  specifications  for  masonry. 

6.  The  work  has  been  commenced,  and  the  contract  will  be  limited 
to  completing  the  masonry. 

7.  All  materials  and  work  which  it  may  be  the  business  of  the  con- 
tractor to  furnish,  but  which  may  have  been  provided  for  the  work  at 
the  time  it  is  assumed  by  him,  will  be  charged  to  him  at  cost. 

PROPOSAL. 
[N.  B.  No  proposal  wiU  be  considered  unless  sM  the  blanks  for  prices  are  filled.] 

8.  The  subscriber  offers  to  furnish  all  the  materials  not  furnished 
by  the  United  States,  and  to  do  all  the  work  necessary  to  complete  the 
abutments  at  bridge  No.  5  over  College  branch,  on  the  Washington 
aqueduct,  described  in  the  specifications  herewith,  and  to  clear  away 
all  rubbish  or  coarse  materials  that  may  have  accumulated  about  the 
site  in  conformity  to  the  specifications  herewith,  to  the  plans  and  to 
the  directions  he  may  from  time  to  time  receive  from  the  engineer,  for 
the  following  prices,  to  wit : 

9.  For  concrete,  per  cubic  yard  laid |3  00 

10.  For  masonry,  per  cubic  yard  laid 5  37^ 

11.  For  bricks,  per  thousand  laid 5  00 

12.  The  above  prices  include  all  materials,  workmanship,  labor, 
hauling,  carts,  horses,  scaffolding,  machinery,  and  tools  not  furnished 
by  the  United  States,  and  every  expense  necessary  to  the  completion 
of  the  whole  work  according  to  the  specifications  and  plans,  and  the 
contract  which  I  may  hereafter  sign,  in  the  form  a  copy  of  which  has 
been  shown  to  and  read  by  me. 

13.  Signed  by  me,  this  eleventh  day  of  May,  1858. 

J.  ROACH. 

To  Captain  M,  C.  Meigs  y  U,  8.  Engineers : 

We,  the  undersigned,  residents  of  ,  in  the  State 

of  ,  hereby  jointly  and  severally  covenant  with  the 

United  States,  and  guaranty,  in  case  the  foregoing  bid  of 

be  accepted,  that  he  or 
they  will,  within  ten  days  after  the  acceptance  of  the  said  bid,  execute 
a  contract  for  the  same,  with  good  and  suflScient  sureties,  to  perform 
the  work  in  conformity  to  the  terms  of  the  advertisement  and  specifi 
cations  under  which  it  was  made.     And  in  case  the  said 

shall  fail  to  enter  into  contract  as  aforesaid^ 
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we  guaranty  to  make  good  the  difference  between  the  offer  by  the  said 
,  and  the  next  lowest  bidders. 

I  hereby  certify  that  to  the  best  of  my  knowledge  and  belief  the 
aboYo  named  guarantors  are  good  and  sufficient. 


WASHINGTON  AQUEDUCT. 
Specification  of  Masonry » — General  description. 

1.  The  various  works  of  masonry  are  explained  by  drawings,  and 
in  the  course  of  the  work  full  working  drawings  of  details  will  be  fur- 
nished by  the  engineers. 

2.  The  drawings  will  be  strictly  followed  by  the  contractor. 

3.  The  stone  for  dressed  face  work,  for  ashlar,  for  ring  stones  of 
arches,  and  generally  for  cut  and  finished  work,  will  be  of  gray  sand- 
stone from  the  government  quarry  at  Seneca.  This  quarry  is  worked 
for  the  United  States  by  H.  L.  Gallaher,  and  the  stone  is  supplied  at 
the  following  prices : 

4.  For  quarrying  ashlar,  ring  stones,  steps^  and  other  dimen- 

sion stone,  to  be  cut,  per  cubic  foot $0  18 

5.  For  rubble  for  packing,  per  perch 76 

6.  For  cutting  ring  stones,  steps,  and  coping,  per  superficial 

foot  of  surface  cut 25 

7.  For  cutting  ashlar,  rock  face,  per  superficial  foot  of  beds 

and  joints 18 

8.  Stone  delivered  at  the  quarry  on  boats  furnished  by  the  con- 
tractor for  masonry. 

9.  Stone  will  be  delivered  to  the  contractor,  and  charged  to  him  at 
the  above  rates  ;  or  he  may  quarry  sandstone  of  the  same  color  and 
quality  elsewhere,  and  cut  them  himself.  It  is  also  left  optional  with 
him  whether  to  receive  the  stone  in  the  rough  at  the  first-named  rate, 
and  cut  them  himself,  or  to  receive  th^m  ready  cut  at  the  rates  spe- 
cified. 

10.  Bubble  stone  for  packing  will  be  of  hard  blue  stone  or  gneifls 
from  the  quarries  near  the  line  of  the  aqueduct  and  canal. 

11.  Masonry — to  be  built  of  sound,  well-shaped,  and  durable  stone, 
or  hard,  well-burned  brick,  laid  in  full  beds  of  mortar,  composed  of 
clean,  sharp  sand  and  hydraulic  cement. 

12.  The  joints  of  mortar  should  not  be  more  than  three-eighths 
of  an  inch  in  thickness  in  brick  work,  and  half  an  inch  in  stone.  Iron 
clamps  will  be  furnished  by  the  United  States,  but  the  contractor  will 
be  required  to  build  them  into  the  masonry.  The  stones  will  be  set 
carefully  and  accurately.  The  whole  of  the  masonry  will  be  laid  in 
flush  mortar  and  grouted,  so  as  to  insure  every  joint  to  be  filled  solid 
with  cement  mortar  on  grout. 

13.  Spandrels,  abutments,  and  foundation  walls  will  be  of  the  best 
q;iality  of  rock  face  masonry,  built  with  stones  not  less  than  six  inches 
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thick,  nor  less  than  eighteen  inches  bed ;  every  stone  less  than  two 
feet  in  thickness  to  have  at  least  one-half  more  bed  than  rise  ;  over 
that  thickness  it  is  sufficient  that  its  bed  and  rise  are  the  same.  The 
bond  shall  in  no  case  be  less  than  eighteen  inches  ;  there  shall  be  at 
least  one  header  in  every  eight  feet  of  a  course,  and  no  etone  shall  be 
considered  as  a  header  that  Is  less  than  four  feet  in  length.  In  span- 
drels and  backing  the  stones  in  contact  with  the  arch  will  be  laid  for 
the  depth  designated  in  the  drawings,  with  their  beds  conforming  to 
the  radius  lines  of  the  arch. 

14.  Where  masonry  or  concrete  is  laid  upon  or  against  rock,  the 
rock  must  be  first  freed  from  all  earthy  matter,  by  scraping  and  wash- 
ing, and  all  irregularities  and  projections  removed,  so  as  to  bring  it  to 
a  uniform  surface  ;  it  will  also  be  kept  wet  at  the  time  of  laying  the 
masonry,  and  all  holes  and  depressions  will  be  filled  with  concrete  or 
with  spalls,  forced  into  full  beds  of  mortar,  and  the  stones  forming 
the  first  course  will  be  selected  of  the  largest  size.  The  stone  used  ia 
masonry  should  be  kept  wet,  and  free  from  any  dirt  that  would  pre- 
vent the  adherence  of  the  cement. 

15.  No  foundation  shall  be  built  upon  until  it  shall  have  been  seea 
and  approved  of  by  the  engineer  in  charge. 

16.  The  coping  of  bridges  will  be  built  into  the  abutment  and 
spandrel  walls,  having  a  wash  on  top,  and  a  drip  channel  underneath 
two  inches  from  the  outer  edge,  as  shown  on  the  plan  ;  the  stone  will 
be  rough  hammer-dressed  with  joints  of  three- eighths  of  an  inch,  not  less 
than  three  feet  wide,  and  will  be  secured  with  iron  dowels  and  clamps, 
and  copper  gutters  under  the  joints,  as  shall  be  directed  by  the 
engineer  ;  the  dowels  and  clamps  and  copper  will  be  furnished  by  the 
United  States.  The  price  paid  for  coping  will  include  any  drilling  or 
other  preparation  that  may  be  necessary  for  their  application. 

17.  The  United  States  reserve  the  right  to  furnish  the  stone  for  the 
work,  in  whole  or  in  part,  to  be  delivered  upon  the  berm  bank  of  the 
Chesapeake  and  Ohio  canal,  adjacent  to  the  work. 

18.  Concrete  shall  consist  of  broken  stone  or  brick  and  cement 
mortar,  in  the  proportions  of  one  barrel  of  cement  and  two  of  sand  to 
thirty  cubic  feet  of  broken  stone  or  brick ;  the  stone  to  be  measured 
with  care  and  well  mixed  with  cement  in  the  above  proportions,  on  a 
platform  of  plank  convenient  to  the  work,  from  which  it  may  be 
shoveled  or  carried  on  a  wheelbarrow  to  the  place  where  it  is  to  be 
used  ;  and  after  being  deposited  and  spread  in  layers  one  foot  thick,  it 
shall  be  rammed  with  wooden  rammers  until  it  is  brought  into  a  com- 
pact state. 

19.  The  stone  or  brick  for  concrete  shall  be  broken  into  fragments 
not  exceeding  half  a  pound  in  weight ;  but  whenever  concrete  is  used 
in  large  masses,  stones  containing  from  two  to  twenty  cubic  feet  may 
be  deposited  in  it,  care  being  taken  that  such  stones  rest  on  a  good 
bed  and  are  far  enough  apart  to  allow  the  rammers  to  pass  between 
them,  and  insure  the  complete  contact  of  the  concrete  with  them. 

20.  When  concrete  is  placed  in  contact  with  rock,  the  rock  must  be 
first  scraped  and  washed. 

21.  The  mortar  used  for  masonry  shall  consist  of  one  part  of  cement 
to  two  parts  of  clean  sharp  sand,  to  be  first  mixed  dry  and  afterwards 
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water  to  be  added  as  wanted,  in  small  quantities ;  it  shall  be  mixed 
upon  an  approved  bed,  formed  of  plank,  under  shelter  from  the  sun 
and  rain,  and  the  time  between  the  first  wetting  of  the  cement  and  its 
being  used  in  the  work  shall  never  exceed  one  half-hour. 

22.  The  cement  will  be  furnished  by  the  United  States,  and  will  be 
hauled  by  the  contractor,  at  his  own  cost,  from  some  one  of  the 
deposits  of  cement  which  shall  be  established  by  the  United  States  on 
the  bank  of  the  canal,  upon  the  written  orders  which  he  shall  from 
time  to  time  receive  from  the  engineer  for  the  same,  and  the  engineer 
shall  be  the  sole  judge  as  to  which  deposit  it  shall  be  taken  from,  and 
shall  express  the  same  in  said  orders ;  the  quantity  drawn  shall  not 
in  any  case  exceed  300  pounds  to  each  yard  of  stone  laid,  nor  600 
pounds  to  each  1,000  of  brick  laid.  Any  excess  over  this  will  be 
charged  to  said  contractor,  at  the  rate  of  50  cents  per  100  pounds. 
Any  unnecessary  waste  of  cement  or  sand,  detected  by  the  engineer 
will  also  be  charged  against  the  contractor,  the  cement  at  the  rate  of 
50  cents  per  100  pounds,  and  the  sand  at  its  value;  and  this  whether 
the  prescribed  quantity  be  used  in  the  work  or  not;  and  of  the  proper 
care  to  be  exercised  by  the  contractor  the  engineer  shall  be  the  sole 
judge. 

23.  The  contractor  will  be  required  to  keep  the  cement  dry  and  se- 
cure from  the  weather  until  used,  and  return  the  bags  in  which  it  was 
furnished  in  good  order. 

24.  Clean  sharp  sand  will  be  contracted  for  with  other  parties  by 
the  United  States,  and  will  be  delivered  upon  the  berm  bank  of  the 
Chesapeake  and  Ohio  canal,  at  some  convenient  point  near  the  work, 
and  will  be  transported  to  the  work  by  the  contractor,  at  his  own  cost. 
And  the  contractor  will  be  required  to  pass  it  through  a  fine  screen 
before  using. 

25.  Bricks  have  been  contracted  for  with  other  parties,  and  will  be 
furnished  delivered  upon  the  banks  of  the  canal,  or  at  some  other  point 
equally  convenient,  and  will  be  transported  to  the  work  by  the  con- 
tractor for  masonry. 

2G.  Centering. — Centres  will  be  furnished  by  the  United  States,  de- 
livered upon  the  berm  bank  of  the  Chesapeake  and  Ohio  canal,  to  be 
transported  to  the  work  by  the  contractor,  at  his  own  coast,  and  will 
be  set  by  the  United  States. 

27.  It  is  expressly  stipulated  that  although  the  United  States  agree 
to  furnish  the  materials  above  named,  yet  that  if,  from  any  cause, 
there  should  be  delay  or  failure  on  the  part  of  the  United  States,  there 
shall  not  be  any  claim  for  damages  on  the  part  of  said  contractors 
against  the  United  States. 

28.  The  United  States  will  contract  with  other  parties  to  do  the  ne- 
cessary excavation  for  the  foundation  ;  but  the  preparation  of  the  rock 
to  receive  the  masonry,  as  directed  in  the  specifications,  by  removing 
projections,  cleaning,  &c.,  will  be  done  by  the  contractor  for  the  ma- 
sonry, such  work  being  included  in  the  cost  of  laying  the  masonry. 

2y.  The  contractor  shall  clear  away  from  the  whole  breadth  of  the 
aqueduct  any  coarse  material  that  he  may  have  brought  upon  it  dur- 
ing the  construction  of  his  work. 

30.  No  ardent  spirit  shall  be  used  or  allowed  on  any  part  of  the 


8ECBETABY   OF   WAR.  983 

work,  and  no  disorderly  person  or  persons,  objected  to  by  the  engineer, 
retained  in  the  employment  of  the  contractor.  Permitting  men  to 
board  where  ardent  spirits  are  used  or  sold,  though  the  premises  should 
not  be  under  the  control  of  the  contractor,  will  bo  considered  a  viola- 
tion of  these  rules;  any  violation  of  them  will  be  considered  sufficient 
ground  for  the  engineer  to  declare  the  contract  void. 

31.  The  contractor  will  be  required  to  give  his  personal  and  constant 
attention  to  the  work  during  its  progress. 

32.  The  materials  and  workmanship  shall  be  of  the  best  quality, 
shall  be  subject  to  the  inspection  of  the  engineer  in  charge,  or  such 
person  as  he  may  appoint,  and  drawings  will  be  furnished  by  him  of 
all  the  details  of  the  work,  and  such  directions  given  as  may  be  neces- 
sary to  insure  its  construction  in  accordance  with  the  plan  contem- 
plated in  these  specifications. 

33.  Any  work  not  satisfactory  to  the  engineer  will  be  taken  down 
by  the  contractor  and  rebuilt  at  his  own  expense. 

34.  The  masonry  of  the  side  walls  of  bridges  will  be  laid  in  proper 
shape  to  receive  the  brick  lining  of  the  conduit,  and  plastered  on  the 
inside  with  cement  mortar.  This  plastering  will  then  be  covered  with 
a  coat  of  thick  boiled  coal  tar  and  dry  cement.  The  outer  ring  of 
brick  will  then  be  laid  in  cement  mortar  up  to  grade.  This  will  be 
lined  by  the  United  States  with  asphaltic  mastic  for  greater  security 
against  leakage.  The  inner  lining  or  ring  of  brick  will  then  be  laid 
by  the  contractor  up  to  grade,  the  centres  placed,  and  the  inner  ring 
of  the  upper  arch  or  curve  of  the  conduit  laid  and  plastered  with 
hydraulic  cement ;  a  coat  of  asphaltic  mastic  will  then  be  applied  to 
the  extrados  of  the  brick  arch ;  the  remainder  of  the  arch  will  be 
turned  and  covered  with  thick  boiled  coal  tar  and  cement,  and  the 
masonry  laid  over  it. 

Know  all  men  by  these  presents,  that  we,  James  Roach,  of  Alex- 
andria county,  in  the  State  of  Virginia,  and  John  J.  Bogue,  of  George- 
town, in  the  District  of  Columbia,  are  held  and  firmly  bound  unto  the 
United  States  of  America  in  the  full  and  just  sum  of  five  hundred 
dollars  lawful  money  of  the  United  States,  to  be  paid  to  the  said 
United  States  or  to  its  proper  agent  or  attorney  duly  authorized  to 
receive  the  same  ;  to  which  payment  well  and  truly  to  be  made  and 
done,  we  bind  ourselves  and  every  of  us,  our  and  every  of  our  heirs, 
executors,  and  administrators,  in  the  whole  and  for  the  whole,  Jointly 
and  severally,  firmly  by  these  presents.  Sealed  with  our  seals,  and 
dated  this  7th  day  of  June,  anno  Domini,  one  thousand  eight  hundred 
and  fifty-eight:  The  condition  of  the  above  obligation  is  such,  that 
if  James  Roach,  his  heirs,  executors,  or  administrators,  do  and  shall 
well  and  truly  execute  a  contract  which  he  the  said  James  Roach  has 
entered  into  with  Captain  Montgomery  C.  Meigs,  of  the  United  States 
(Jorps  of  Engineers,  for  and  in  behalf  of  the  United  States,  by  which 
he  has  contracted  to  excavate,  construct,  and  build  at  his  own  proper 
cost,  masonry  of  bridge  No.  5,  of  the  Wasliington  aqueduct,  according 
to  the  specifications  and  such  directions  as  may  from  time  to  time  be 
given  to  said  James  Roach  by  said  Captain  M.  C.  Meigs,  or  his  assistant 
engineers,  the  said  contract  being  hereunto  annexed,  then  the  fore- 
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going  obligation  to  be  void  and  of  no  eifect,  otherwise  to  remain  in 

nill  force  and  virtue  in  law. 

J.  ROACH,  [SBAL.I 

JOHN  J.  BOaUE.   [8BAI.] 

Signed,  sealed,  and  delivered  in  presence  of — 
Jasibb  a.  Donnelly, 
George  W.  Easton. 

IJNrrBi)  States  Post  Officb, 

June  7,  1858. 
I  certify  that  I  am  acquainted  with  James  Roach,  of  Alexandria 
county,  and  John  J.  Bogue,  of  Georgetown,  District  of  Columbia,  the 
sureties  named  in  the  above  bond,  and  that  they  are  severally  free- 
holders and  residents  as  aforesaid,  and  in  my  opinion  sufficient  sureties 
for  the  purposes  mentioned  in  the  within  bond. 

H.  W.  TILLET, 

Postfoaster. 


WASHINGTON  AQUEDUCT. 

Contract  for  iron  and  wood  work  of  bridge  No.  5. 

Agreement  between  John  Hutchinson,  of  the  city  of  Troy,  of  the 
State  of  New  York,  of  the  first  part,  and  Captain  M.  0.  Meigs,  of  the 
Corps  of  United  States  Engineers,  of  the  second  part,  acting  under  the 
authority  of,  and  for  and  in  behalf  of  the  United  States  of  America,  as 
Engineer  in  charge  of  the  Washington  aqueduct,  witnesseth  : 

1 .  That  the  party  of  the  first  part,  for  and  in  consideration  of  the 
matters  hereinafter  referred  to  and  set  out,  covenants  and  agrees  with 
the  party  of  the  second  part  to  furnish  all  the  materials  which  may  be 
necessary  and  which  may  not  be  furnished  by  the  United  States,  and 
to  do  all  the  work  in  constructing  and  building  iron  and  wood  work 
of  bridge  No.  5,  over  College  branch,  or  so  much  as  may  be  necessary 
to  complete  the  same,  of  the  Washington  aqueduct,  in  conformity  to 
the  specifications  and  advertisement  annexed  hereto,  which  are  to  be 
deemed  and  taken  as  a  part  of  this  contract,  and  according  to  the 
directions  and  plans  from  time  to  time  to  be  given  by  the  engineer. 

2.  The  principal  assistant  engineer,  or  an  assistant  engineer,  by  his 
direction,  shall,  as  soon  as  practicable  after  the  end  of  each  month, 
make  out  an  estimate  of  the  quantity  and  value  of  each  species  of  work 
done  pursuant  to  this  contract,  at  the  prices  contained  in  the  annexed 
proposal.  He  shall  also  include  the  value  of  any  extra  work  done  in 
consequence  of  any  alteration  of  the  plan  of  the  work  which  may  have 
been  adopted  by  the  said  engineer  in  charge,  when  such  alteration 
shall  have  Caused  an  increased  expense  to  the  contractor  ;  and  when 
any  such  alteration  shall  have  caused  a  saving  of  expense  to  the  con- 
tractor, the  engineer  shall  make  a  reasonable  deduction  therefor  from 
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the  estimate  eo  made  ;  and  if  the  said  engineer  in  charge  of  the  aque- 
dnct  shall  approve  said  estimate,  it  is  mutually  agreed  between  the 
contracting  parties  that  it  shall  be  binding,  and  shall  be  paid  by  said 
engineer. 

3.  Within  ten  days  after  the  return  of  any  monthly  estimate  to  the 
engineer  in  charge,  nine-tenths  of  the  sum  appearing  to  be  due  for 
work  performed  since  the  preceding  estimate  shall  be  paid  to  the 
contractor. 

4.  Payments  will  be  made  to  the  contractor  in  drafts  upon  the 
Treasury  of  the  United  States  for  coin.  No  estimate  after  the  first 
shall  be  paid,  unless  the  engineer  is  satisfied  that  the  hands  employed 
upon  the  work  have  been  paid  for  the  work  of  the  month  preceding, 
as  provided  in  the  advertisement  under  which  this  contract  is  made,  a 
copy  of  which  is  hereto  annexed. 

5.  Within  thirty  days  after  the  work  shall  have  been  completed, 
and  accepted  by  the  engineer,  a  final  estimate  therefor  shall  be  made 
and  approved  in  the  manner  provided  for  making  and  approving 
monthly  estimates,  and  shall  in  like  manner  be  paid  by  said  engineer 
in  charge,  together  with  the  retained  per  centase. 

6.  The  work  shall  always  be  open  to  examination  during  its  progress 
by  the  engineers  or  other  persons  they  may  depute  for  that  purpose, 
and  the  contractor  shall,  at  all  times,  at  his  own  expense,  keep  open 
a  pathway  alongside  of  it,  so  that  the  above  mentioned  persons  may 
readily  pass  by  the  same  to  the  work  above  or  below  it. 

7.  At  the  expiration  of  every  two  weeks'  work  a  report  shall  be 
made  by  the  contractor  to  the  assistant  engineer  having  charge  of  this 
work,  of  the  average  force  of  men,  carts,  &c.,  employed  upon  it  for 
the  preceding  two  weeks,  according  to  such  forms  as  shall  be  supplied 
by  the  engineer. 

8.  It  is  mutually  agreed  between  the  parties  to  this  contract  that 
the  work  aforesaid  shall  be  commenced  within  three  days  after  the 
notification  of  the  approval  of  this  contract,  that  it  shall  be  steadily 
prosecuted  without  intermission,  with  such  force  as  shall,  in  the 
opinion  of  the  engineer,  secure  its  final  completion  within  six  months 
thereafter  unless  prevented  or  delayed  by  written  orders  from  the 
engineer  in  charge,  at  the  end  of  which  time  it  shall  be  fully  com- 
pleted and  delivered  up ;  and  it  is  further  agreed  that,  in  the  event 
that  the  said  work  shall  not  be  commenced,  prosecuted,  and  completed, 
or  if  the  contractor,  on  being  required  thereto  by  the  written  order 
of  the  engineer  in  charge,  the  principal  assistant  engineer,  or  his 
assistant  engineer  shall  fail  or  refuse  to  increase  the  force  employed 
on  the  work  to  such  extent  as  in  the  opinion  of  the  engineer  shall  be 
necessary  to  insure  its  completion  in  the  stipulated  time,  or  in  case 
the  contractor  shall  disobey  any  of  the  written  orders  of  either  of  said 
engineers,  or  shall  violate  any  of  the  conditions  of  this  agreement, 
then  on  a  certificate  of  the  fact  by  the  principal  assistant  engineer, 
made  to  the  engineer  in  charge,  the  said  engineer  in  charge  may 
declare  this  contract  forfeited,  and  thereupon  the  same  shall  then 
become  null  and  void,  and  the  United  States  shall  thereupon  be  exon- 
erated from  every  obligation  thence  arising ;  and  the  reserved  per 
centage  on  the  contract  price^  as  well  as  all  materials  furnished  and 
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work  performed,  and  upon  which  no  estimate  or  payment  may  have 
heen  made,  shall  he  forfeited  to  and  become  the  right  and  property  of 
the  United  States;  and  the  said  engineer  in  charge  may  thereafter 
agree  with  any  other  person  for  the  execution  of  the  unfinished  work, 
or  may  complete  the  same  by  day's  work;  and  the  said  party  of  the 
first  part  shall  have  no  appeal  from  the  opinion  and  decision  aforesaid, 
and  he  hereby  releases  all  right  to  except  to  or  question  the  same,  in 
any  place,  or  under  any  circumstances  whatever ;  but  the  party  of 
the  first  part  shall  still  remain  liable  to  the  party  of  the  second  part 
for  the  damages  occasioned  to  him  by  the  said  failure,  refusal,  or  dis- 
obedience ;  and  it  is  further  agreed  between  the  parties  that,  in  order 
to  secure  the  punctual  performance  of  the  covenants  above  made  by 
the  party  of  the  first  part,  and  to  indemnify  and  protect  the  party  of 
the  second  part  from  loss  in  case  of  default  and  forfeiture  of  this 
contract,  the  said  party  of  the  second  part  shall  be  authorized  to  retain 
in  his  han  Is  until  the  completion  of  the  contract,  ten  per  cent,  on  the 
amount  of  moneys  at  any  time  due  to  the  said  party  of  the  first  part. 

9.  The  contractor  for  this  work  shall  not  kngwingly  employ  any 
man,  either  as  overseer,  laborer,  or  in  any  situation,  who  shall  have 
been  dismissed,  by  the  order  of  the  engineer,  from  any  other  part  of  the 
work  for  bad  workmanship,  intemperance,  or  disorderly  conduct. 
Nor  shall  he  continue  to  employ  any  man  who  shall  be  declared  by 
the  engineer  to  be  either  disorderly,  habitually  intemperate,  or  a  bad 
workman. 

10.  The  contractor  shall  give  his  personal  attention  to  the  execution 
of  the  work  hereby  contracted  for. 

11.  All  buildings  or  fences  adjacent  to  the  work  shall  be  preserved, 
in  such  manner  as  the  engineer  may  direct,  by  the  contractor,  who 
shall  protect  them  from  injury  by  his  hands,  and,  as  far  as  practicable, 
by  any  other  persons. 

12.  The  engineer  shall  have  the  power  to  prescribe  the  manner  of  pre- 
paring for,  beginning,  and  conducting  every  species  of  work  to  be 
done  under  this  agreement  with  reference  to  its  purpose  and  the  dura- 
bility of  the  work,  and  his  instructions  shall  be  promptly  obeyed ;  and 
if  he  shall  disapprove  of  the  quality  of  any  work,  it  shall  be  the  duty 
of  the  contractor  to  take  down  at  his  own  expense  and  rebuild  so  much 
thereof  as  shall  be  disapproved  of ;  and  if  the  contractor  shall  neglect 
or  refuse  to  take  down  and  rebuild  work  so  disapproved  of,  the  engineer 
shall  cause  the  same  to  be  done  at  his  cost. 

13.  It  is  understood  and  agreed  that  all  orders  given  by  an  engineer 
which  shall  cause  an  increase  or  diminution  in  the  quantity  or  value 
of  the  work  to  be  performed  shall  be  given  in  writing,  and  that  when 
any  claim  shall  be  made  by  the  contractor  for  extra  compensation  for 
work  performed  under  such  orders,  the  orders  shall  be  produced ;  and 
that  all  claims  for  extra  work  shall  be  made  on  or  before  the  close  of 
the  month  in  which  it  is  claimed  to  have  been  done,  or  it  shall  not  be 
paid  for  at  all. 

14.  It  is  further  agreed  that  in  case  of  the  death,  resignation, 
removal,  or  absence  of  any  engineer,  the  United  States,  by  its  proper 
officers,  may  depute  any  other  engineer  to  act  in  his  place. 

15.  The  United  States  reserves  the  right  to  suspend  the  work  under 
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this  contract  at  any  time ;  and  when  the  work  has  been  faithfully 
performed  by  the  contractor,  he  will  be  paid  in  full  for  all  work  done 
up  to  the  time  of  such  suspension. 

16.  And  it  is  further  stipulated  and  agreed  that  no  member  of  Con- 
gress shall  be  admitted  to  any  share  or  part  in  this  contract  or  agree- 
ment^ or  to  any  benefits  to  arise  therefrom  ;  and  this  contract  shall 
be  in  all  its  parts  subject  to  the  terms  and  conditions  of  an  act  of  Con- 
gress passed  on  the  twenty-first  day  of  April,  in  the  year  of  our  Lord 
one  thousand  eight  hundred  and  eight,  entitled  ''An  act  concerning 
public  contracts. " 

17.  And  this  contract  is  also  expressly  understood  to  be  subject  to 
the  terms  and  conditions  of  the  joint  resolution  of  Congress  a|)proved 
April  14,  1852,  containing  a  proviso  in  the  following  terms,  to  wit : 
^^  Provided  J  Nothing  herein  contained  shall  be  so  construed  as  to 
authorize  any  officer  of  the  United  States  to  bind  the  United  States  by 
contract  beyond  the  amount  appropriated  by  Confess,  or  to  sanction 
any  such  contract  heretofore  made  ; ' '  Provided,  oho,  That  it  is 
expressly  understood  and  agreed  that  this  contract,  nor  any  part 
thereof,  shall  not  be  sublet  nor  assigned,  but  that  it  shall  be  well  and 
truly  carried  out  and  fulfilled  in  good  faith  by  the  above  recited  party 
of  the  first  part,  and  that  all  payments  on  account  thereof  shall  be 
made  to  the  aforesaid  party  of  the  first  part,  his  heirs,  executors,  or 
administrators. 

18.  And  for  the  true  and  faithful  performance  of  all  and  singular 
the  covenants,  articles,  and  agreements  hereiubefore  particularly  set 
forth,  the  subscribers  hereunto  bind  themselves,  jointly  and  severally, 
their  and  each  of  their  successors,  heirs,  executors,  and  administrators. 

19.  Thus  covenanted  and  agreed  by  the  said  parties  this  seventh 
day  of  June,  in  the  year  of  our  Lord  one  thousand  eight  hundred  and 
fifty-eight,  (1858,)  as  witness  their  hands  and  seals. 

JOHN  HUTCHINSON,  [sbal.] 

M.C.MEIGS,  [sbal] 

Captain  of  Engineers,  Chief  Engineer  Washington  Aqueduct. 

(Done  in  quadruplicate.) 

Witness  as  to  John  Hutchinson — 
•    Miles  Brack. 

Witness  as  to  signature  of  Captain  Meigs — 
Wm.  G.  Moore. 


WASHINGTON  AQUEDUCT. 

Specification  for  iron  and  wood  tuork  of  bridge  No.  5,  over  College  branch' 

1.  The  bridge  will  be  made  of  cast-iron  pipes,  with  cross  bracings 
of  cast  and  wrought  iron  and  wooden  casing,  all  of  which  is  explained 
by  the  drawings. 

2.  The  pipes  for  the  bridge  arch  will  be  thirty  (30)  inches  inside 
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diameter,  and  one  (1)  inch  thick  :  the  flanges  to  be  one  and  a  quarter 
(IJ)  inch  thick,  and  three  (3)  inches  broad,  cast  with  the  proper  bevel, 
and  turned  off  perfectly  true  and  fair  ;  and,  in  one  word,  all  the  parts 
fitted  true  and  fair,  to  the  satisfaction  of  the  engineer.  The  pipes 
must  pass  the  usual  inspection,  and  the  proof  of  three  hundred  (300) 
pounds  per  square  inch. 

3.  Wrought  iron  to  be  of  the  best  American  iron,  fibrous  and  tough  ; 
bolts  over  three  (3)  feet  long,  to  be  forged  thicker  at  the  ends  to  allow 
for  the  thread. 

4.  The  air  cocks  to  be  approved  by  the  engineer. 

5.  Stopcocks  to  be  furnished  by  the  United  States. 

6.  The  wooden  casing  of  the  aqueduct  to  be,  as  per  drawing,  of  sound 
Georgia  yellow  pine  joists,  and  white  pine  plank,  painted  with  three 
coats  of  good  oil  paint,  of  such  color  as  may  be  directed,  and  sanded. 
The  mouldings  to  be  neatly  made  and  well  secured. 

7.  The  centre  to  be  at  the  expense  of  the  contractor,  and  approved 
by  the  engineer. 

8.  Raising. — The  pipes  to  be  laid  on  the  centre,  and  the  bolts  and 
cross  bracing  put  in  place.  When  the  bolts  are  tightened,  the  foot 
casting  will  be  secured  by  caulking  in  cement,  or  by  grouting,  as  may 
be  directed.  The  tightening  of  the  iron  work,  and  the  removal  of 
the  centres  to  be  done  under  the  supervis'on  and  direction  of  the  en- 
gineer. 

9.  The  test  of  the  bridge,  which  shall  be  instituted  with  the  centres 
still  standing,  but  eased,  shall  be  a  weight  of  1,000  pounds  per  lineal 
foot,  placed  as  the  engineer  may  direct ;  and  any  leakage,  failure,  loss, 
or  damage  under  this  load,  shall  be  made  good  by  the  contractor  at 
his  own  expense. 

10.  As  the  work  of  this  bridge  has  already  been  commenced,  the 
work  to  be  contracted  for  will  be  limited  to  the  materials  and  work 
not  yet  under  contract. 

11.  The  cast  iron  arch  pipes  and  braces  are  already  under  contract 
to  the  contractors  for  iron  pipes. 

12.  The  centre,  the  erection  of  the  iron  work,  the  furnishing  and 
erection  of  the  wrought  iron  braces,  the  wooden  casing,  and  whatever 
may  not  be  done  at  the  time  the  contract  is  declared,  will  enter  into 
the  contract. 

13.  All  materials  and  work  which  it  may  be  the  business  of  the 
contractor  to  furnish,  and  which  may  be  provided  for  the  work  when 
resigned  to  him,  will  be  charged  to  him  at  cost. 


PROPOSAL. 

[N.  B.  No  propoial  will  be  considered  unleM  all  the  blanks  for  prices  are  filled.] 

14.  The  subscriber  offers  to  furnish  all  the  materials  not  furnished 
by  the  United  States,  and  to  do  all  the  work  necessary  to  complete 
the  iron  and  wood  work  of  the  pipe  bridge  No.  5,  over  College  branch, 
on  the  Washington  aqueduct,  as  described  in  the  preceding  specifica- 
tions, to  clear  away  from  the  site  after  the  work  is  finished,  all  rub- 
bish and  coarse  material,  in  conformity  to  the  plans  to  the  preceding 
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BpecificatioDS,  and  the  directions  he  may  receive  from  time  to  time 
from  the  CDgineer,  for  the  following  prices,  to  wit: 

15.  For  cast  iron,  per  ton  of  2,240  pounds* |67  20 

16.  For  wrought  iron,  per  ton  of  2,240  pounds 295  00 

17.  For  each  2-inch  air  cock,  in  place 80  00 

18.  For  timber  and  plank,  in  casing,  per  thousand  feet 

board   measure,  including  painting,  sanding,  and 
placing , 65  00 

19.  All  work  not  specified  to  be  paid  for  according  to  the  estimate 
of  the  engineer. 

20.  The  above  prices  include  all  materials,  workmanship,  labor,  haul- 
ing, carts,  horses,  scaffolding,  machinery,  and  tools  not  furnished  by  the 
United  States,  and  every  expense  necessary  to  the  completion  of  the 
whole  work  according  to  the  specifiations  and  plans,  and  the  contract 
which  I  may  hereafter  sign,  in  the  form  a  copy  of  which  has  been 
shown  to  and  read  by  me. 

21.  Signed  by  me  this  fifth  day  of  May,  1858, 

To  Captain  M,  G.  Meigs,  U,  8,  Engineers: 

We,  the  undersigned,  residents  of ,  State  of ,  hereby 

jointly  and  severally  covenant  with  the  United  States,  and  guaranty, 

in  case  the  foregoing  bid  of be  accepted,  that  he  or  they  will, 

within  ten  days  after  the  acceptance  of  the  said  bid,  execute  a  contract 
for  the  same,  with  good  and  sufficient  sureties,  to  perform  the  work 
in  conformity  to  the  terms  of  the  advertisement  and  specifications 

under  which  it  was  made.     And  in  case  the  said shall  fail  to 

enter  into  contract  as  aforesaid,  we  guaranty  to  make  good  the  differ- 
ence between  the  offer  by  the  said and  the  next  lowest  bidders, 

I  hereby  certify  that,  to  the  best  of  my  knowledge  and  belief,  the 
above  named  guarantors  are  good  and  sufficient. 

Know  all  men  by  these  presents,  that  we,  Alexander  H.  Crary  and 
Simeon  T.  Seamen,  of  Troy,  in  the  county  of  Rensselaer,  State  of 
New  York,  are  held  and  firmly  bound  unto  the  United  States  of 
America  in  the  full  and  just  sum  of  sixteen  hundred  dollars,  lawful 
money  of  the  United  States,  to  be  paid  to  the  said  United  States,  or 
to  its  proper  agent  or  attorney  duly  authorized  to  receive  the  same  ; 
to  which  payment  well  and  truly  to  be  made  and  done,  we  bind  our- 
selves and  every  of  us,  our  and  every  of  our  heirs,  executors,  and 
administrators,  in  the  whole,  and  for  the  whole,  jointly  and  severally, 
firmly  by  these  presents.  Sealed  with  our  seals,  and  dated  this 
seventh  day  of  June,  anno  Domini,  one  thousand  eight  hundred  and 
fifty-eight :  The  condition  of  the  above  obligation  is  such,  that  if 
John  Hutchinson,  his  heirs,  executors,  or  administrators,  do  and  shall 

^  The  bid,  as  above,  for  cast  iron  per  ton,  is  only  for  the  labor  of  construction  of  this 
bridge  according  to  the  specification  and  plan  exhibited,  being  informed  that  the  govem- 
ment  has  already  contracted  for  the  cast  iron  for  the  same,  and  is  to  furnish  it  to  the 
contractor. 
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well  and  truly  execute  a  contract  which  he  the  said  John  Hutchin- 
son has  entered  into  with  Captain  Montgomery  C.  Meigs,  of  the 
United  States  Corps  of  Engineers,  for  and  in  behalf  of  the  United 
States,  by  which  he  has  contracted  to  excavate,  construct,  and  build 
at  his  own  proper  cost,  iron  and  wood  work  of  bridge  No.  5,  over 
College  branch  of  the  Washington  aqueduct,  according  to  the  specifi- 
cations and  such  directions  as  may  from  time  to  time  be  given  to  said 
John  Hutchinson  by  said  Captain  M.  C.  Meigs,  or  his  assistant  en- 
gineers, the  said  contract  being  hereunto  annexed,  then  the  foregoing 
obligation  to  be  void  and  of  no  efiect,  otherwise  to  remain  in  full 
force  and  virtue  in  law. 


ALEXANDER  H.  CRARY.     [seal, 
SIMEON  T.  SEAMAN.  [seal. 


] 


Signed,  sealed,  and  delivered  in  presence  of — 
J.  Leonard  Barney. 


United  States  Commissioner's  Office, 

Troy^  June  7,  1858. 
I  certify  that  I  am  acquainted  with  Alexander  H.  Crary  and  Simeon 
T.  Seaman,  of  the  city  of  Troy,  in  the  county  of  Rensselaer,  and  State 
of  New  York,  the  sureties  named  in  the  above  bond,  and  that  they 
are  severally  freeholders  and  residents  as  aforesaid,  and  in  my  opinion 
suflScient  sureties  for  the  purposes  mentioned  in  the  within  bond. 

W.  A.  BEACH, 
United  h'tates  Commissioner  for  Northern  Dist.  of  New  York. 


WASHINGTON  AQUEDUCT. 

Contract  for  iron  and  timber  work  of  bridge.  No.  6,  (icross  Bock  Creek. 

Agreement  between  A.  &  W.  Denmead  &  Sons,  of  Baltimore,  of 
the  State  of  Maryland,  of  the  first  part,  and  Captain  M.  C.  Meigs,  of 
the  corps  of  United  States  Engineers,  of  the  second  part,  acting  under 
the  authority  of  and  for  and  in  behalf  of  the  United  States  of  America, 
as  engineer  in  charge  of  the  Washington  aqueduct,  witnesseth  : 

1.  That  the  party  of  the  first  part,  for  and  in  consideration  of  the 
matters  hereinafter  referred  to  and  set  out,  covenants  and  agrees  with 
the  party  of  the  second  part  to  furnish  all  the  materials  which  may  be 
necessary  and  which  may  not  be  furnished  by  the  United  States,  and 
to  do  all  the  work  in  constructing  and  building  iron  and  timber  work 
of  bridge,  No.  6,  across  Rock  creek,  or  so  much  as  may  be  necessary 
to  complete  the  same,  of  the  Washington  aqueduct,  in  conformity 
to  the  specifications  and  advertisement  annexed  hereto,  which  are  to 
be  deemed  and  taken  as  a  part  of  this  contract,  and  according  to  the 
directions  and  plans  from  time  to  time  to  be  given  by  the  engineer. 

2.  The  principal  assistant  engineer,  or  an  assistant  engineer,  by  his 
direction  shall,  as  soon  as  practicable  after  the  end  of  each  month 
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make  out  an  estimate  of  the  quantity  and  value  of  each  species  of  work 
done  pursuant  to  this  contract,  at  the  prices  contained  in  the  annexed 
proposal.  He  shall  also  include  the  value  of  any  extra  work  done  in 
consequence  of  any  alteration  of  the  plan  of  the  work  which  may  have 
been  adopted  by  the  said  engineer  in  charge,  when  such  alteration 
shall  have  caused  an  increased  expense  to  the  contractor ;  and  when 
any  such  alteration  shall  have  caused  a  saving  of  expense  to  the  con- 
tractor, the  engineer  shall  make  a  reasonable  deduction  therefor  from 
the  estimate  so  made  ;  and  if  the  said  engineer  in  charge  of  the  aque- 
duct shall  approve  said  estimate,  it  is  mutually  agreed  between  the 
contracting  parties  that  it  shall  be  binding,  and  shall  be  paid  by  said 
engineer. 

3.  Within  ten  days  after  the  return  of  any  monthly  estimate  to  the 
engineer  in  charge,  nine-tenths  of  the  sum  appearing  to  be  due  for 
work  performed  since  the  preceding  estimate,  shall  be  paid  to  the 
contractor. 

*4.  Payqaents  will  be  made  to  the  contractor  in  drafts  upon  the 
treasury  of  the  United  States  for  coin.  No  estimate  after  the  first 
shall  be  paid  unless  the  engineer  is  satisfied  that  the  hands  employed 
upon  the  work  have  been  paid  for  the  work  of  the  month  preceding, 
as  provided  in  the  advertisement  under  which  this  contract  is  made, 
*a  copy  of  which  is  hereto  annexed 

5.  Within  thirty  days  after  the  work  shall  have  been  completed 
and  accepted  by  the  engineer,  a  final  estimate  therefor  shall  be  made 
and  approved  in  the  manner  provided  for  making  and  approving 
monthly  estimates,  and  shall  in  like  manner  be  paid  by  said  engineer 
in  charge,  together  with  the  retained  per  centage. 

6.  The  work  shall  always  be  open  to  examination  during  its  pro- 
gress by  the  engineers  or  other  persons  they  may  depute  for  that 
purpose ;  and  the  contractor  shall,  at  all  times,  at  his  own  expense, 
keep  open  a  pathway  alongside  of  it,  so  that  the  above  mentioned 
persons  may  readily  pass  by  the  same  to  the  work  above  or  below  it. 

7.  At  the  expiration  of  every  two  weeks'  work  a  report  shall  be 
made  by  the  contractor  to  the  assistant  engineer  having  charge  of  this 
work,  of  the  average  force  of  men,  carts,  &c.,  employed  upon  it  for 
the  preceding  two  weeks,  according  to  such  forms  as  shall  be  supplied 
by  the  engineer. 

8.  It  is  mutually  agreed,  between  the  parties  to  this  contract,  that 
the  work  aforesaid  shall  be  commenced  within  three  days  after  the 
notification  of  the  approval  of  this  contract,  that  it  shall  be  steadily 
prosecuted  without  intermission,  with  such  force  as  shall,  in  the 
opinion  of  the  engineer,  secure  its  final  completion  within  five  months 
thereafter,  unless  prevented  or  delayed  by  written  orders  from  the 
engineer  in  charge,  at  the  end  of  which  time  it  shall  be  fully  com- 
pleted and  delivered  up;  and  it  is  further  agreed,  that,  in  the  event 
that  the  said  work  shall  not  be  commenced,  prosecuted,  and  completed, 
or  if  the  contractor,  on  being  required  thereto  by  the  written  order  of 
the  engineer  in  charge,  the  principal  assistant  engineer,  or  his  assistant 
engineer,  shall  fail  or  refuse  to  increase  the  force  employed  on  the 
work  to  such  extent  as  in  the  opinion  of  the  engineer  shall  be  neces- 
sary to  insure  its  completion  in  the  stipulated  time,  or  in  case  the 
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contractor  shall  disobey  any  of  the  written  orders  of  either  of  said 
engineers,  or  shall  violate  any  of  the  conditions  of  this  agreement, 
then^  on  a  certificate  of  the  fact  by  the  principal  assistant  engineer 
made  to  the  engineer  in  charge,  the  said  engineer  in  charge  may 
declare  this  contract  forfeited,  and  thereupon  the  same  shall  then 
become  null  and  void,  and  the  United  States  shall  thereupon  be 
exonerated  from  every  obligation  thence  arising ;  and  the  reserved 
per  centage  on  the  contract  price,  as  well  as  all  materials  furnished 
and  work  performed,  and  upon  which  no  estimate  or  payment  may 
have  been  made,  shall  be  forfeited  to  and  become  the  right  and 
property  of  the  United  States ;  and  the  said  engineer  in  charge  may 
thereafter  agree  with  any  other  person  for  the  execution  of  the  un- 
finished work,  or  may  complete  the  same  by  day's  work ;  and  the 
said  party  of  the  first  part  shall  have  no  appeal  from  the  opinion  and 
decisijn  aforesad,  and  he  hereby  releases  all  right  to  except  to  or 
question  the  same,  in  any  place,  or  under  any  circumstances  whatever ; 
but  the  party  of  the  first  part  shall  still  remain  liable  to  the  party  of 
the  second  part  for  the  damages  occasioned  to  him  by  the  said  failure, 
refusal,  or  disobedience  ;  and  it  is  further  agreed  between  the  parties, 
that,  in  order  to  secure  the  punctual  performance  of  the  covenants 
above  made  by  the  party  of  the  first  part  and  to  indemnifyand  pro- 
tect the  party  of  the  second  part  from  loss  in  case  of  default  and 
forieiture  of  this  contract,  the  said  party  of  the  second  part  shall  be 
authorized  to  retain  in  his  hands,  until  the  completion  of  the  contract, 
ten  per  cent,  on  the  amount  of  moneys  at  any  time  due  to  the  said 
party  of  the  first  part. 

9.  The  contractor  for  this  work  shall  not  knowingly  employ  any  man, 
either  as  overseer,  laborer,  or  in  any  situation,  who  shall  have  been 
dismissed  by  the  order  of  the  engineer  from  any  other  part  of  the  work 
for  bad  workmanship,  intemperance,  or  disorderly  conduct.  Nor  shall 
he  continue  to  employ  any  man  who  shuU  be  declared  by  the  engineer 
to  be  either  disorderly,  habitually  intemperate,  or  a  bad  workman. 

10.  The  contractor  shall  give  his  personal  attention  to  the  execution 
of  the  work  hereby  contracted  for. 

11.  All  buildings  or  fences  adjacent  to  the  work  shall  be  preserved, 
in  such  manner  as  the  engineer  may  direct,  by  the  contractor,  who 
shall  protect  them  from  injury  by  his  hands,  and,  as  far  as  practicable, 
by  any  other  persons. 

12.  The  engineer  shall  have  the  power  to  prescribe  the  manner  of 

Sreparing  for,  beginning,  and  conducting  every  species  of  work  to  be 
one  under  this  agreement  with  reference  to  its  purpose  and  the  dura- 
bility of  the  work,  and  his  instructions  shall  be  promptly  obeyed ; 
and  if  he  shall  disapprove  of  the  quality  of  any  work,  it  shall  be  the 
duty  of  the  contractor  to  take  down  at  his  own  expense  and  rebuild 
so  much  thereof  as  shall  be  disapproved  of;  and  if  the  contractor 
shall  neglect  or  refuse  to  take  down  and  rebuild  work  so  disapproved 
of,  the  engineer  shall  cause  the  same  to  be  done  at  his  cost. 

13.  It  is  understood  and  agreed  that  all  orders  given  by  an  engineer, 
which  shall  cause  an  increase  or  diminution  in  the  quantity  or  value 
of  the  work  to  be  performed,  shall  be  given  in  writing,  and  that  when 
any  claim  shall  be  made  by  the  contractor  for  extra  compensation  for 
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work  performed  under  such  orders,  the  orders  shall  he  produced  ;  and 
that  all  claims  for  extra  work  shall  be  made  on  or  before  the  close  of 
the  month  in  which  it  is  claimed  to  have  been  done,  or  it  shall  not  be 
paid  for  at  all.  • 

14.  It  is  further  agreed  that  in  case  of  the  death,  resignation, 
removal,  or  absence  of  any  engineer,  the  United  States,  by  its  proper 
officers,  may  depute  any  other  engineer  to  act  in  his  place. 

15.  The  United  States  reserves  the  right  to  suspend  the  work  under 
this  contract  at  any  time ;  and  when  the  work  has  been  faithfully  per- 
formed by  the  contractor  he  will  be  paid  in  full  for  all  work  done  up 
to  the  time  of  such  suspension. 

16.  And  it  is  further  stipulated  and  agreed  that  no  member  of  Con- 
gress shall  be  admitted  to  any  share  or  part  in  this  contract  or  agree- 
ment, or  to  any  benefits  to  arise  therefrom ;  and  this  contract  shall 
be  in  all  its  parts  subject  to  the  terms  and  conditions  of  an  act  of  Con- 
gress, passed  on  the  twenty-first  day  of  April,  in  the  year  of  our  Lord 
one  thousand  eight  hundred  and  eight,  entitled  '^  An  act  concerning 
public  contracts." 

17.  And  this  contract  is  also  expressly  understood  to  be  subject  to 
the  terms  and  conditions  of  the  joint  resolution  of  Congress,  approved 
April  14,  1852,  containing  a  proviso  in  the  following  terms,  to  wit: 
^^  Provided,  nothing  herein  contained  shall  be  so  construed  as  to 
authorize  any  officer  of  the  United  States  to  bind  the  United  States  by 
contract  beyond  the  amount  appropriated  by  Congress,  or  to  sanction 
any  such  contract  heretofore  made  ;  "  Provided,  also,  That  it  is  ex- 
pressly understood  and  agreed  that  this  contract,  nor  any  part  thereof, 
shall  not  be  sublet  nor  assigned  ;  but  that  it  shall  be  well  and  truly 
carried  out  and  fulfilled  in  good  faith  by  the  above  recited  party  of  the 
first  part,  and  that  all  payments  on  account  thereof  shall  be  made  to 
the  aforesaid  party  of  tne  first  part,  his  heirs,  executors,  or  admin- 
istrators. 

18.  And  for  the  true  and  faithful  performance  of  all  and  singular 
the  covenants,  articles,  and  agreements  hereinbefore  particularly  set 
forth,  the  subscribers  hereunto  bind  themselves,  jointly  and  severally, 
their  and  each  of  their  successors,  heirs,  executors,  and  administrators. 

19.  Thus  covenanted  and  agreed  by  the  said  parties,  this  twenty- 
fourth  day  of  June,  in  the  year  of  our  Lord  one  thousand  eight  hun- 
dred and  fifty-eight,  (1858,)  as  witness  their  hands  and  seals. 

A.  &  W.  DENMEAD  &  SONS,  [l.  s.] 
M.  C.  MEIGS,  ^  ^  [l.  s.] 

Captain  of  Engineers,  Chief  Engineer  Washington  Aqueducts 

[Done  in  quadruplicate.] 

Witnesses:  John  McElroy, 

Benjamin  F.  Dbnmead. 

Witness  as  to  signature  of  Captain  Meigs — 
William  G.  Moore. 
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WASHINGTON   AQUEDUCT. 

&peciJiccdion8  for  the  iron  and  timber  work  of  Ijridge  No.  6,  across 

Rock  creek. 

OBNERAL  DB8CRIPTI0N. 

1.  Bridge  to  consist  of  a  cast  iron  arch,  formed  of  two  ribe  of  forty- 
eight  inch  circular  pipes,  lined  with  three- inch  staves  of  resinous  pine, 
ribs  to  be  eighteen  feet  from  centre  to  centre,  transversely,  with  bolts 
and  braces  and  flanges,  as  shown  in  the  drawings.  These  pipes  are 
to  convey  the  water  of  the  aqueduct. 

2.  The  span  of  the  intrados  of  the  arch  will  be  two  hundred  feet, 
and  the  rise  twenty  feet.  The  ribs  are  to  bear  upon  a  foot  plate,  with 
a  conical  base,  to  the  under  side  of  which  the  pipe  connecting  the 
arch  with  the  interior  of  the  abutment  will  be  secured ;  dry  cement 
will  then  be  rammed  into  the  joint,  between  the  cast  iron  plate  and 
the  masonry,  before  striking  the  centre,  and  the  arch  thus  adjusted  to 
its  bearing. 

3.  The  construction  and  arrangement  of  the  iron  work  are  shown 
in  the  drawings,  and  during  the  construction  of  the  bridge  foil 
drawings  and  explanations  of  details  will  be  placed  in  the  hands  of 
the  contractor,  who  must  adhere  closely  to  them.  The  pipes  are  to 
resist  a  hydraulic  proof  strain  of  300  pounds  per  square  inch. 

4.  The  8^  andrels  are  to  be,  for  the  most  part,  composed  of  wrought- 
iron  H  beams,  9  inches  deep,  of  the  same  shape  and  quality  as  thoee 
manufactured  by  the  Phoenix  Iron  Company  of  Pennsylvania.  Where 
boiler  plate  is  used  it  shall  be  of  the  best  quality,  3-8  inch  thick,  and 
fastened  with  one-half  inch  rivets  in  a  secure  and  workmanlike  man- 
ner ;  the  distance  of  the  rivets  from  centre  to  centre  not  to  exceed 
2\  inches. 

5.  The  joints^  intersections,  and  footings  are  to  be  covered  with 
ornamental  iron  work,  as  shown  in  the  drawing  ;  these  ornaments  are 
to  be  securely  fitted  and  fastened  to  the  work.  The  price  for  them 
will  be  the  same  per  ton  as  for  the  plain  work. 

6.  The  floor  is  to  rest  upon  stringers  12  X  16  inches,  bolted  to 
the  iron  work,  and  upon  transverse  joists  8  X  16  inches,  and  foor 
feet  from  centre  to  centre,  notched  upon  the  stringers  ;  over  these,  it 
will  be  formed  of  two  thicknesses  of  plank  laid  at  right  angles  to  each 
other,  as  shown  in  the  drawing  ;  suitable  walk  ways  and  parapet  rail- 
ing and  cornice  will  be  provided. 

7.  The  floor  will  be  braced  by  wooden  diagonals  and  wrought  iron 
rods,  after  the  manner  shown. 

8.  The  whole  of  the  materials  to  be  of  the  best  quality  of  each  kind. 
The  timber  and  plank  shall  be  white  pine,  except  the  upper  floor, 
which  shall  be  of  oak,  free  from  sap  edge,  windshakes,  unsound  knots 
or  spots,  or  other  defects.  The  carpenter's  work  to  be  in  the  best 
style.  The  cast  iron  to  be  remelted  iron,  and  the  wrought  iron  re- 
fined iron,  tough  and  fibrous,  to  stand  a  proof  tensile  strain  of  fiflj 
thousand  pounds  per  square  inch,  in  the  proving  machine  belonging 
to  the  United  States. 
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9.  After  ita  erection  and  approval  the  bridge  shall  be  painted  by 
the  contractor  at  his  own  cost  m  a  proper  manner,  with  four  coats  of 
oil  paint,  of  snch  color  as  may  be  directed  by  the  engineer. 

10.  The  test  of  the  bridge,  which  shall  be  instituted  at  the  expense 
of  the  contractor,  with  the  centres  standing  but  eased  and  as  soon  as 
the  bridge  is  completed,  shall  be  a  weight  of  125  pounds  to  the  square 
foot,  imposed  as  the  engineer  shall  find  convenient ;  and,  with  this 
load,  any  leakage,  failure,  loss,  or  damage,  shall  be  made  good  by 
the  contractor  at  his  own  expense;  it  being  presumed  that  no  person 
will  undertake  this  work  who  is  not  an  expert  in  the  erection  of  iron 
structures ;  and  any  failure  in  the  bridge,  under  the  test,  must  result 
from  neglect  of  proper  precaution  on  his  part. 

11.  The  centre  for  the  bridge  will  be  built  by  the  contractor  at  the 
expense  of  the  United  States,  according  to  the  plans  to  be  given  by 
the  engineer.  The  timber  and  lumber  used  in  it  will  be  taken  down 
and  piled  by  the  contractor  as  may  be  directed  by  the  engineer,  the 
muterials  remaining  the  property  of  the  United  States. 

PROPOSAL. 

12.  We  propose  to  furnish  the  materials  and  do  all  the  work  neces- 
sary for  the  construction  and  erection  of  the  iron  and  timber  work  of 
the  bridge,  according  to  the  above  specifications,  and  the  directions  we 
may  from  time  to  time  receive  from  the  engineer,  and  to  his  satisfac- 
tion and  approval,  for  the  following  prices,  to  wit: 

13.  For  cast  iron,  per  ton  of  $2,240  pounds, $85  00 

14.  For  wrought  iron  H  beams  and  angle  iron,  per  ton  ...  180  00 

15.  For  wrought  iron  round  rods  and  bolts,  per  ton 200  00 

16.  For  boiler  plate,  riveted,  per  ton 155  00 

17.  For  iron  railing,  per  lineal  foot 6  00 

18.  For  timber  and  plank  on   bridge^  per  foot,  board 
measure , 5| 

19.  All  work  not  specified  at  the  estimate  of  the  engineer.  The 
above  prices  include  all  workmanship,  labor,  hauling,  carts,  horses, 
machinery,  scaflfolding,  and  every  expense  necessary  to  the  completion 
of  the  whole  of  the  iron  and  wood  work,  (including  the  pipes  inside 
of  the  abutments,)  but  exclusive  of  centering,  according  to  the  speci- 
fications and  contract  we  may  hereafter  subscribe,  a  copy  of  which  has 
been  shown  to  and  read  by  us. 

20.  Signed  by  us  this  10th  day  of  May,  1858. 

A.  &  W.  DENMEAD  &  SONS. 

To  Captain  M.  O.  Meigs ^  United  States  Engineers: 
We,  the  undersigned,  residents  of ,  in  the  State  of 


hereby,  jointly  and  severally  covenant  with  the  United  States,  and 

guaranty,  in  case  the  foregoing  bid  of be  accepted,  that  he  or 

they  will,  within  ten  days  after  the  acceptance  of  the  said  bid,  execute 
a  contract  for  the  same,  with  good  and  sufficient  sureties,  to  perform 
the  work  in  conformity  to  the  terms  of  the  advertisement  and  specifi- 
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cations  under  which  it  was  made.     And  in  case  the  said shall 

fail  to  enter  into  contract  as  aforesaid,  we  guaranty  to  make  good  the 

difference  between  the  offer  by  the  said and  the  next  lowest 

bidders. 

I  hereby  certify  that  to  the  best  of  my  knowled{i;e  and  belief,  the 
above  named  guarantors  are  good  and  sufficient. 

Know  all  men  by  these  presents,  that  we,  Hugh  Sisson  and  Francis 
Denmead  of  the  city  of  Baltimore,  State  of  Maryland,  are  held  and 
firmly  bound  unto  the  United  States  of  America  in  the  full  and  just 
sum  of  eight  thousand  dollars,  lawful  money  of  the  United  States,  to 
be  paid  to  the  said  United  States  or  to  its  proper  agent  or  attorney 
duly  authorized  to  receive  the  same ;  to  which  payment,  well  and  truly 
to  be  made  and  done,  we  bind  ourselves  and  every  of  us,  our  and 
every  of  our  heirs,  executors,  and  administrators,  in  the  whole  ajid 
lor  the  whole,  jointly  and  severally,  firmly  by  these  presents.  Sealed 
with  our  seals,  and  dated  this  24th  day  of  June,  anno  Domini  one 
thousand  eight  hundred  and  fifty-eight.  The  condition  of  the  above 
obligation  is  such,  that  if  A.  &  W.  Denmead  &  Sons,  their  heirs, 
executors,  or  administrators,  do  and  shall  well  and  truly  execute  a 
contract  which  they  the  said  A.  &  W.  Denmead  &  Sons  have  en- 
tered into  with  Captain  Montgomery  C.  Meigs,  of  the  United  States 
Corps  of  Engineers,  for  and  in  behalf  of  the  United  States,  by  which 
they  have  contracted  to  excavate,  construct,  and  build,  at  their  own 
proper  cost,  iron  and  timber  work  of  bridge  No.  6,  across  Rock  creek, 
of  the  Washington  aqueduct,  according  to  the  specifications  and  such 
directions  as  may  from  time  to  time  be  given  to  said  A.  &.  W.  Den- 
mead &  Sons  by  said  Captain  M.  C.  Meigs,  or  his  assistant  engineers, 
the  said  contract  being  hereunto  annexed,  then  the  foregoing  obliga- 
tion to  be  void  and  of  no  effect,  otherwise  to  remain  in  full  force  and 
virtue  in  law. 

HUGH  SISSON,  [l.  s.] 

FRANCIS  DENMEAD,  [l.  s.] 

Signed,  sealed,  and  delivered  in  presence  of — 
John  McElroy. 

[Six  printed  words  erased  and  six  written  words  substituted  before 
signing.] 

U.  S.  Commissioner's  Office,  June  24,  1858. 
I  certify  that  I  am  acquainted^with  Hugh  Sisson  and  Francis  Den- 
mead, of  Baltimore  city,  the  sureties  named  in  the  above  bond,  and 
that  they  are  severally  freeholders  and  residents  as  aforesaid,  and  in 
my  opinion,  suflScient  sureties  for  the  purposes  mentioned  in  the  withii 
bond 

JOHN  HANAN, 
U,  S.  Commissioner  for  Maryland, 
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WASHINGTON   AQUEDUCT. 
Contract  for  water  pressure  engine. 

Agreement  between  H.  R.  Worthington,  of  the  State  of  New  York, 
of  the  first  part,  and  Captain  M.  C.  Meigs  of  the  Corps  of  United 
States  Engineers,  of  the  second  part,  acting  under  the  authority  of 
and  for  and  in  behalf  of  the  United  States  of  America,  as  engineer 
in  charge  of  the  Washinetx)n  aqueduct,  witnesseth : 

1.  That  the  party  of  tne  first  part,  for  and  in  consideration  of  the 
matters  hereinafter  referred  to  and  set  out,  covenants  and  agrees  with 
the  party  of  the  second  part  to  furnish  all  the  materials  which  may  be 
necessary  and  which  may  not  be  furnished  by  the  United  States,  and 
to  do  all  the  work  in  constructing  and  building  water  pressure  engine 
for  pumping  for  high  service  reservoir  of  the  Washington  aqueduct, 
in  conformity  to  the  specifications  and  advertisement  annexed  hereto, 
which  are  to  be  deemed  and  taken  as  a  part  of  this  contract,  and 
according  to  the  directions  and  plans  from  time  to  time  to  be  given 
by  the  engineer. 

2.  The  principal  assistant  engineer,  or  an  assistant  engineer,  by  his 
direction,  shall,  as  soon  as  practicable  after  the  end  of  each  month, 
make  out  an  estimate  of  the  quantity  and  value  of  each  species  of 
work  done  pursuant  to  this  contract,  at  the  prices  contained  in  the 
annexed  proposal.  He  shall  also  include  the  value  of  any  extra  work 
done  in  consequence  of  any  alteration  of  the  plan  of  the  work  which 
may  have  been  adopted  by  the  said  engineer  in  charge,  when  such 
alteration  shall  have  caused  an  increased  expense  to  the  contractor  ; 
and  when  any  such  alteration  shall  have  caused  a  saving  of  expense 
to  the  contractor,  the  engineer  shall  make  a  reasonable  deduction 
therefor  from  the  estimate  so  made  ;  and  if  the  said  engineer  in  charge 
of  the  aqueduct  shall  approve  said  estimate,  it  is  mutually  agreed 
between  the  contracting  parties  that  it  shall  be  binding,  and  shall  be 
paid  by  said  engineer. 

3.  Within  ten  days  after  the  return  of  any  monthly  estimate  to  the 
engineer  in  charge,  nine-tenths  of  the  sum  appearing  to  be  due  for 
work  performed  since  the  preceding  estimate  shall  be  paid  to  the 
contractor. 

4.  Payments  will  be  made  to  the  contractor  in  drafts  upon  the 
treasury  of  the  United  States  for  coin.  No  estimate  after  the  first 
shall  be  paid,  unless  the  engineer  is  satisfied  that  the  hands  employed 
upon  the  work  have  been  paid  for  the  work  of  the  month  preceding, 
as  provided  in  the  advertisement  under  which  this  contract  is  made, 
a  copy  of  which  is  hereto  annexed. 

5.  Within  thirty  days  after  the  work  shall  have  been  completed 
and  accepted  by  the  engineer,  a  final  estimate  therefor  shall  be  made 
and  approved  in  the^manner  provided  for  making  and  approving 
monthly  estimates,  and  shall  in  like  manner  be  paid  by  said  engineer 
in  charge,  together  with  tl^e  retained  percentage. 

6.  The  work  shall  always  be  open  to  exammation  during  its  pro- 
gress by  the  engineers  or  other  persons  they  may  depute  for  that  pur- 
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pose,  and  the  contractor  shall,  at  all  times,  at  his  own  expense,  keep 
open  a  pathway  alongside  of  it,  so  that  the  above  mentioned  persons 
may  readily  pass  by  the  same  to  the  work  above  or  below  it. 

7.  At  the  expiration  of  every  two  weeks'  work  a  report  shall  be 
made  by  the  contractor  to  the  assistant  engineer  having  charge  of  this 
work,  of  the  average  force  of  men,  carts,  &c.,  employed  opon  it  for 
the  preceding  two  weeks^  according  to  such  forms  as  shall  be  supplied 
by  the  engineer. 

8.  It  is  mutually  agreed  between  the  parties  to  this  contract,  that 
the  work  aforesaid  shall  be  commenced  within  three  days  after  the 
notification  of  the  approval  of  this  contract,  that  it  shall  be  steadily 
prosecuted  without  intermission,  with  such  force  a^  shall,  in  the  opinion 
of  the  engineer,  secure  its  final  completion  within  five  months  there- 
after, unless  prevented  or  delayed  by  written  orders  from  the  engineer 
in  charge,  at  the  end  of  which  time  it  shall  be  luUy  completed  and 
delivered  up  ;  and  it  is  further  agreed,  that  in  the  event  that  the  said 
work  shall  not  be  commenced,  prosecuted,  and  completed,  or  if  the 
contractor,  on  being  required  thereto  by  the  written  order  of  the 
engineer  in  charge,  the  principal  assistant  engineer,  or  his  assistant 
engineer,  shall  fail  or  refuse  to  increase  the  force  employed  on  the 
work  to  such  extent  as  in  the  opinion  of  the  engineer  shall  be  neces- 
sary to  insure  its  completion  in  the  stipulated  time,  or  in  case  the 
contractor  shall  disobey  any  of  the  written  orders  of  either  of  said 
engineers,  or  shall  violate  any  of  the  conditions  of  this  agreement, 
then  on  a  certificate  of  the  fact  by  the  principal  assistant  engineer, 
made  to  the  engineer  in  charge,  the  said  engineer  in  charge  may 
declare  this  contract  forfeited,  and  thereupon  the  same  shall  then 
become  null  and  void,  and  the  United  States  shall  thereupon  be  ex- 
onerated from  every  obligation  thence  arising ;  and  the  reserved  per 
centage  on  the  contract  price,  as  well  as  all  materials  furnished  and 
work  performed,  and  upon  which  no  estimate  or  payment  may  have 
been  made,  shall  be  forfeited  to  and  become  the  rignt  and  property  of 
the  United  States ;  and  the  said  engineer  in  charge  may  thereafter 
agree  with  any  other  person  for  the  execution  of  the  unfinished  work, 
or  may  complete  the  same  by  day's  work  ;  and  the  said  party  of  the 
first  part  shall  have  no  appeal  from  the  opinion  and  decision  afore- 
said, and  he  hereby  releases  all  right  to  except  to  or  question  the 
same,  in  any  place,  or  under  any  circumstances  whatever ;  but  the 
party  of  the  nrst  part  shall  still  remain  liable  to  the  party  of  the 
second  part  for  the  damages  occasioned  to  him  by  the  said  failure, 
refusal,  or  disobedience;  and  it  is  further  agreed  between  the  parties, 
that  in  order  to  secure  the  punctual  performance  of  tbe  covenants 
above  made  by  the  party  of  the  first  part  and  to  indemnify  and  pro- 
tect the  party  of  the  second  part  from  loss  in  case  of  default  and 
forfeiture  of  this  contract,  the  said  party  of  the  second  part  shall  be 
authorized  to  retain  in  his  hands,  until  the  completion  of  the  contract, 
ten  per  cent,  on  the  amount  of  moneys  at  any  time  due  to  the  said 
party  of  the  first  part. 

9.  The  contractor  lor  this  work  shall  not  knowingly  employ  any 
man,  either  as  overseer,  laborer,  or  in  any  situation,  who  shall  have 
been  dismissed,  by  the  Older  of  the  engineer,  from  any  other  part  of  the 
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work  for  bad  workmanship,  iDtemperance,  or  disorderly  conduct.  Nor 
shall  he  continue  to  employ  any  man  who  shall  be  declared  by  the 
engineer  to  be  either  disorderly,  habitually  intemperate,  or  a  bad 
workman. 

10.  The  contractor  shall  give  his  personal  attention  to  the  execution 
of  the  work  hereby  contracted  for. 

11.  All  buildings  or  fences  adjacent  to  the  work  shall  be  preserved, 
in  such  manner  as  the  engineer  may  direct,  by  the  contractor,  who 
shall  protect  them  from  injury  by  his  hands  and,  as  far  as  practicable, 
by  any  other  person. 

12.  The  engineer  shall  have  the  power  to  prescribe  the  manner  of 

Sreparing  for^  beginning,  and  conducting  every  species  of  work  to  be 
one  under  this  agreement  with  reference  to  its  purpose  and  the 
durability  of  the  work,  and  his  instructions  shall  be  promptly  obeyed; 
and  if  he  shall  disapprove  of  the  quality  of  any  work,  it  shall  be  the 
duty  of  the  contractor  to  take  down  at  his  own  expense  and  rebuild  so 
much  thereof  as  shall  be  disapproved  of;  and  if  the  contractor  shall 
neglect  or  refuse  to  take  down  and  rebuild  work  so  disapproved  of, 
the  engineer  shall  cause  the  same  to  be  done  at  his  cost. 

13.  It  is  understood  and  agreed  that  all  orders  given  by  an  engineer 
which  shall  cause  an  increase  or  diminution  in  the  quantity  or  value 
of  the  work  to  be  performed,  shall  be  given  in  writing,  and  that  when 
any  claim  shall  be  made  by  the  contractor  for  extra  compensation  for 
work  performed  under  such  orders,  the  orders  shall  be  produced  ;  and 
that  all  claims  for  extra  work  shall  be  made  on  or  before  the  close  of 
the  month  in  which  it  is  claimed  to  have  been  done,  or  it  shall  not 
be  paid  for  at  all. 

14.  It  is  further  agreed  that  in  case  of  the  death,  resignation,  re- 
moval, or  absence  of  any  engineer,  the  United  States,  by  its  proper 
officers,  may  depute  any  other  engineer  to  act  in  his  place. 

15.  The  United  States  reserves  the  right  to  suspend  the  work  under 
this  contract  at  any  time  ;  and  when  the  work  has  been  faithfully  per- 
formed by  the  contractor,  he  will  be  paid  in  full  for  all  work  done  up 
to  the  time  of  such  suspension. 

16.  And  it  is  further  stipulated  and  agreed  that  no  member  of  Con- 
gress shall  be  admitted  to  any  share  or  part  in  this  contract  or  agree- 
ment, or  to  any  benefits  to  arise  therefrom ;  and  this  contract  shall 
be  in  all  its  parts  subject  to  the  terms  and  conditions  of  an  act  of  Con- 
gress, passed  on  the  twenty-first  day  of  April,  in  the  year  of  our  Lord 
one  thousand  eight  hundred  and  eight,  entitled  '^  An  act  concerning 
public  contracts." 

17.  And  this  contract  is  also  expressly  understood  to  be  subject  to 
the  terms  and  conditions  of  the  joint  resolution  of  Congress,  approved 
April  14,  1852,  containing  a  proviso  in  the  following  terms,  to  wit: 
^^  Provided^  nothing  herein  contained  shall  be  so  construed  as  to  au- 
thorize any  officer  of  the  United  States  to  bind  the  United  States  by 
contract  beyond  the  amount  appropriated  by  Congress,  or  to  sanction 
any  such  contract  heretofore  made;"  Provided^  alao^  That  it  is  ex- 
pressly understood  and  agreed,  that  this  contract,  nor  any  part  thereof, 
shall  not  be  sublet  nor  assigned  ;  but  that  it  shall  be  well  and  truly 
carried  out  and  fulfilled  in  good  faith  by  the  above-recited  party  of 
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the  first  part,  and  that  all  payments  on  account  thereof  shall  be  made 
to  the  aforesaid  party  of  the  first  part,  his  heirs,  executors,  or  adminis- 
trators. 

IS.  And  for  the  true  and  faithful  performance  of  all  and  singular 
the  co7enants,  articles,  and  agreements  hereinbefore  particularly  set 
forth,  the  subscribers  hereunto  bind  themselves,  jointly  and  severally, 
their  and  each  of  their  successors,  heirs,  executors,  and  administrators. 
19.  Thus  covenanted  and  agreed  by  the  said  parties  this  fifth  day 
of  June,  in  the  year  of  our  Lord  one  thousand  eight  hundred  and  fifty- 
eight,  (1858,)  as  witness  their  hands  and  seals. 

HENRY  R.  WORTHINGTON,  [l.  s.l 
M.  C.  MEIGS,  [L.  s.] 

Captain  of  EitgineerSj 
Chief  Engineer  Washington  Aqueduct. 
[Done  in  quadruplicate.] 
Witnesses. 

Dauphinb  S.  Hines, 
Charles  C.  Barton. 

Z.  W.  Denham, 
As  to  signature  of  Capt.  Meigs. 


WASHINGTON  AQUEDUCT. 


Specification  of  wafer  pressure  engine  for  pumping  for  high  service  at 

Georgetovm. 

1.  This  engine  will  be  duplex;  one  portion  moving  the  valves  of 
the  other  ;  double-acting,  upon  the  principle  of  Henry  R.  Worthing- 
ton's  patent  of  1865. 

2.  The  motive  pistons  will  be  ten  inches  diameter,  and  the  pumping 
plungers  of  such  size  that  the  machine  shall  work  at  the  velocity  of 
eighty  feet  per  minute. 

3.  All  the  working  parts  of  the  machine,  and  all  surfaces  in  contact 
with  them,  are  to  be  composition  ;  the  remainder  to  be  wrought  and 
cast  iron. 

4.  The  whole  to  be  built  in  accordance  with  the  plans,  of  the  best 
materials  and  in  the  most  workmanlike  manner,  and  set  up  upon  foun- 
dations prepared  in  a  vault,  in  the  abutment  of  the  Rock  creek  bridge, 
complete,  (ready  for  the  connections  to  the  acting,  supply,  waste^  and 
delivery  mains,)  by  the  contractor. 

PROPOSAL. 

5.  The  subscriber  offers  to  contract  to  construct  and  set  up  the  water 
pressure  engine  at  the  following  price,  according  to  the  preceding 
specification,  and  upon  the  terms  and  conditions  stipulated  in  the 
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contract  which  he  may  hereafter  subscribe,  in  the  form  a  copy  of  which 
has  been  shown  to  and  read  by  him : 

6.  For  the  engine  set  up  complete  and  in  action,  $4,000. 

7.  Signed  by  me  this  tenth  day  of  May,  1858. 

HENRY  R.  WORTHINGTON. 

To  Captain  M.  C.  Meigs,  United  States  Engineers: 

We,  the  undersigned,  residents  of  Brooklyn,  in  the  State  of  New 
York,  hereby,  jointly  and  severally  covenant  with  the  United  States, 
and  guaranty,  in  case  the  foregoing  bid  of  Henry  R.  Worthington  be 
accepted,  that  he  or  they  will,  within  ten  days  after  the  acceptance  of 
the  said  bid,  execute  a  contract  for  the  same,  with  good  and  sufficient 
sureties,  to  perform  the  work  in  conformity  to  the  terms  of  the  adver- 
tisement and  specifications  under  which  it  was  made.  And  in  case  the 
said  Henry  R.  Worthington  shall  fail  to  enter  into  contract  as  afore- 
said, we  guaranty  to  make  good  the  diflference  between  the  oflFer  by  the 
said  Henry  R.  Worthington  and  the  next  lowest  bidders. 

A.  WORTHINGTON, 
ANTHONY  WORTHINGTON. 

I  hereby  certify  that  to  the  best  of  my  knowledge  and  belief,  the 
above  named  guarantors  are  good  and  sufficient. 

D.  N.  PERRY. 

Know  all  men  by  these  presents,  that  we,  Joseph  Nason  and  John 
C.  Dodge,  of  New  York,  State  of  New  York,  are  held  and  firmly 
bound  unto  the  United  States  of  America  in  the  full  and  just  sum  of 
sixteen  hundred  dollars  lawful  money  of  the  United  States,  to  be 
paid  to  the  said  United  States  or  to  its  proper  agent  or  attorney  duly 
authorized  to  receive  the  same ;  to  which  payment  well  and  truly  to 
be  made  and  done,  we  bind  ourselves  and  every  of  us,  our  and  every 
of  our  heirs^  executors,  and  administrators,  in  the  whole  and  for  the 
whole,  jointly  and  severally,  firmly  by  these  presents.  Sealed  with 
our  seals,  and  dated  this  fifth  day  of  June,  anno  Domini,  one  thousand 
eight  hundred  and  fifty-eight.  The  condition  of  the  above  obligation 
is  such,  that  if  H.  R.  Worthington,  his  heirs,  executors,  or  adminis- 
tors,  do  and  shall  well  and  truly  execute  a  contract  which  he,  the  said 
H.  R.  Worthington  has  entered  into  with  Captain  Montgomery  C. 
Meigs  of  the  United  States  corps  of  engineers,  for  and  in  behalf  of 
the  united  States,  by  which  he  nas  contracted  to  excavate,  construct, 
and  build,  at  its  own  proper  cost,  water  pressure  engine  for  pumping 
for  high  service  reservoir  (at  Georgetown)  of  the  Washington  aque- 
duct, according  to  the  specifications  and  such  directions  as  may  from 
time  to  time  be  given  to  said  H.  R.  Worthington  by  said  Captain  M. 
C.  Meigs,  or  his  assistant  engineers,  the  said  contract  being  hereunto 
annexed,  then  the  foregoing  obligation  to  be  void  and  of  no  efifect; 
otherwise  to  remain  in  full  force  and  virtue  in  law. 

JOSEPH  NASON,     [l.  s.] 
JOHN  C.  DODGE,   [l.  s.1 

Signed,  sealed,  and  delivered  in  presence  of — 
Charlbs  C.  Barton. 
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Washington  Aqueduct  Officb, 

Washington^  June  7,  1858. 
I  certify  that  I  am  acquainted  with  the  firm  of  Nason  &  Dodge, 
of  New  York,  the  sureties  named  in  the  above  bond,  and  that  they  are 
severally  freeholders  and  residents  as  aforesaid,  and  in  my  opinion 
sufficient  sureties  for  the  purposes  mentioned  in  the  within  bond. 

M.  C.  MEIGS. 


WASHINGTON  AQUEDUCT. 

Contract  for  ptpeSy  cement^  or  other  maieriala. 

1.  Agreement  between  Lawrence  Myers,  of  Philadelphia,  in  the 
State  of  Pennsylvania,  of  the  first  part,  and  Captain  M.  C.  Meigs  of 
the  Corps  of  United  States  Engineers,  of  the  second  part,  acting  for 
and  in  behalf  of  the  United  States  of  America,  as  engineer  in  charge 
of  the  Washington  aqueduct,  witnesseth : 

2.  That  the  party  of  the  first  part  for  and  in  consideration  of  the 
matters  hereinafter  referred  to  and  set  out,  covenants  and  agrees  with 
the  party  of  the  second  part  to  furnish  and  deliver  at  the  proper  cost 
of  the  said  party  of  the  first,  upon  such  wharf  or  wharves  in  Wash- 
ington and  Georgetown,  and  at  such  time  as  may  be  designated  by 
the  party  of  the  second  part,  or  upon  lighters  or  scows  in  the  harbor 
of  Washington  or  Georgetown,  D.  C.,  all  the  cast  iron  pip^, 
branches,  bends,  and  sleeves,  described  and  referred  to  in  the  printed 
specifications  and  proposals,  a  copy  of  which  is  annexed  to  and  is  to 
be  deemed  and  taken  as  a  part  of  this  contract,  and  to  do  the  same  in 
conformity  to  said  specifications  and  proposal,  and  to  the  directions 
he  may  from  time  to  time  receive  from  the  engineer. 

3.  And  the  party  of  the  second  part  for  and  in  consideration  of  the 
premises,  covenants  and  agrees  to  pay  to  the  party  of  the  first  part, 
for  all  the  pipes,  branches,  bends,  and  sleeves  which  shall  have  been 
delivered  by  the  said  party  of  the  first  part,  under  and  in  conformity 
with  the  terms  of  this  contract  and  proposal,  and  which  shall  have 
been  inspected  and  accepted  by  the  said  party  of  the  second  part,  at 
the  rates  specified  in  the  said  proposal  and  specifications  hereto  at- 
tached. 

4.  Provided,  nevertheless,  that  in  case  the  party  of  the  second  part 
shall  at  any  time  be  of  opinion  that  this  contract  is  not  duly  com- 
plied with  by  the  party  of  the  first  part,  or  that  it  is  not  in  due  pro- 
gress of  execution,  or  that  the  party  of  the  first  part  is  irregular  or 
negligent,  in  such  case  he  shall  oe  authorized  to  declare  this  contract 
forfeited,  and  thereupon  the  same  shall  become  null  and  void,  and 
the  United  States  shall  thereupon  be  exonerated  from  every  obliga- 
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tion  thence  arising ;  and  the  reserved  per  centage  on  the  contract 
price,  as  well  as  all  the  materials  ftirnished  upon  which  no  estimate 
or  payment  may  have  been  made,  shall  be  forfeited  to  and  become 
the  right  and  property  of  the  United  States  ;  and  the  party  of  the  sec- 
ond part  may  thereafter  agree  with  any  other  person  for  the  execu- 
tion of  the  remainder  of  the  work  ;  and  the  party  of  the  first  part 
shall  have  no  appeal  from  the  opinion  and  decision  aforesaid,  and  he 
hereby  releases  all  right  to  except  to  or  question  the  same,  in  any 
place  or  under  any.  circumstances  whatever  ;  but  the  party  of  the  first 

Sart  shall  still  remain  liable  to  the  party  of  the  second  part  for  the 
amages  occasioned  to  him  by  the  said  failure  or  refusal ;  and  it  is 
further  agreed  between  the  parties  that,  in  order  to  secure  the  punc- 
tual performance  of  the  covenants  above  made  by  the  party  of  the 
first  part  and  to  indemnify  and  protect  the  party  of  the  second  part 
from  loss  in  case  of  default  and  forfeiture  of  this  contract^  the  said 
party  of  the  second  part  shall  be  authorized  to  retain  in  his  hands, 
until  the  completion  of  the  contract,  ten  per  cent,  on  the  amount  of 
moneys  at  any  time  due  to  the  said  party  of  the  first  part. 

6.  It  is  further  agreed  that  in  case  of  the  death,  resignation,  re- 
moval, or  absence  of  any  engineer,  the  United  States,  by  its  proper 
officers,  may  depute  any  other  engineer  to  act  in  his  place. 

6.  The  United  States  reserves  the  right  to  suspend  the  work  under 
this  contract  at  any  time;  and  when  the  work  has  been  faithfully  per- 
formed by  the  contractor,  he  will  be  paid  in  full  for  all  work  done  up 
to  the  time  of  such  suspension. 

7.  And  it  is  further  stipulated  and  agreed  that  no  member  of  Con- 
gress shall  be  admitted  to  any  share  or  part  in  this  contract  or  agree- 
ment, or  to  any  benefits  to  arise  therefrom  ;  and  this  contract  shall 
be  in  all  its  parts  subject  to  the  terms  and  conditions  of  an  act  of  Con- 
gress, passed  on  the  twenty-first  day  of  April,  in  the  year  of  our 
Lord  one  thousand  eight  hundred  and  eighty  entitled  ^'An  act  con- 
cerning public  contracts." 

8.  And  this  contract  is  also  expressly  understood  to  be  subject  to 
the  terms  and  conditions  of  the  joint  resolution  of  Congress  approved 
April  14,  1852,  containing  a  proviso  in  the  following  terms,  to  wit: 
*^ Provided^  nothing  herein  contained  shall  be  so  construed  as  to  au- 
thorize any  officer  of  the  United  States  to  bind  the  United  States  by 
contract  beyond  the  amount  appropriated  by  Congress,  or  to  sanction 
any  such  contract  heretofore  made ;"  Frovidedy  alsoy  That  it  is  ex- 
pressly understood  and  agreed  that  this  contract,  nor  any  part  there- 
of, shall  not  be  sublet  nor  assigned ;  but  that  it  shall  be  well  and 
truly  carried  out  and  fulfilled  in  good  faith  by  the  above  recited  party 
of  the  first  part,  and  that  all  payments  on  account  thereof  shall  be 
made  to  the  aforesaid  party  of  the  first  part,  his  heirs,  executors,  or 
administrators. 

9.  And  for  the  true  and  faithful  performance  of  all  and  singular 
the  covenants,  articles,  and  agreements  hereinbefore  particularly  set 
forth,  the  subscribers  hereunto  bind  themselves  jointly  and  severally 
their  and  each  of  their  successors,  heirs,  executors^  and  adminis- 
trators. 
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10.  Thus  covenanted  and  agreed  by  the  said  parties  this  eleventh 
day  of  June,  in  the  year  of  our  Lord  one  thousand  eight  hundred  and 
fifty-eight,  (1858,)  as  witness  their  hands  and  seals. 

LAWRENCE  MYERS,      [l.  s.l 
M.  C.  MEIGS,  ^       [L.  8.] 

Captain  of  Engineers^ 
Chief  Engineer  Washington  Aquedud. 
[Done  in  quadruplicate.] 
Witnesses — 

Daniel  S.  Gricb, 

As  to  Lawrence  Myers. 
Z.  W.  Dbnham, 

As  to  signature  of  Captain  Meigs. 


WASHINGTON  AQUEDUCT. 

Specifications  for  cast-iron  pipes. 

1.  Scfaledproposals  will  be  received  at  the  office  of  the  Washington 
aqueduct,  Washington,  till  the  11th  of  May,  1858,  for  the  following 
cast-iron  pipes,  branches,  and  bends,  viz : 

2280  pipes,  12  ft.  long,  30  inches  interior  diameter,  1.03  in.  thickness. 
330  pipes,  12  ft.  long,  20  inches  interior  diameter,  0.77  in.  thickness. 
473  pipes,  12  ft.  long,  10  inches  interior  diameter,  0.51  in.  thickness. 
254  pipes,  9  ft.  long,  8  inches  interior  diameter,  0.46  in.  thickness. 
69  pipes,  9  ft.  long,  6  inches  interior  diameter,  0.41  in.  thickness. 
287  pipes,    9  ft.  long,    4  inches  interior  diameter,  0.35  in.  thickness. 
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2.  Angles  of  skew  branches  69®  and  111®. 

3.  Also  2  SOinch  bends,  16  feet  radius,  45®;  2  30-inch  bends,  15 
feet  radius,  26®;  2  30-inch  bends,  15  feet  radius,  34^®;  1  30-inch  bend, 
15  feet  radius,  28®;  1  12-inch  bend,  6  feet  radius,  26®;  1  12-inch 
bend,  6  feet  radius,  28®;  1  12-inch  elbow,  6  feet  radius,  90®  flange 
joint;  2  20-inch  elbows,  10  feet  radius,  70®;  2  20-inch  elbows,  10  feet 
radius,  45®;  1  10-inch  elbow,  5  feet  radius,  64®;  2  10-inch  elbow,  5 
feet  radius,  90®;  1  10-inch  elbow,  5  feet  radius,  69®;  1  8-inch  elbow, 
4  feet  radius,  90®;  1  4-inch  elbow,  90®,  with  flanges;  4  30-inch 
flange  pipes;  1  20-inch  flange  pipe ;  17  12-inch  flange  pipes;  210-inch 
flange  pipes  ;  3  8-inch  flange  pipes  ;  7  6-inch  flange  pipes ;  86  4-iDch 
flange  pipes  ;  60  sleeves  for  30-inch  pipes  ;  5  sleeves  for  20-inch  pipes; 
150  sleeves  for  12-inch  pipes ;  20  sleeves  for  10-inch  pipes  ;  20  sleeves 
for  8-inch  pipes ;  20  sleeves  for  6-inch  pipes ;  150  sleeves  for  4-inch 

.  pipes. 

4.  The  size  named  to  be  inside  diameter,  and  each  pipe  over  8  inches 
diameter  to  be  12  feet  in  length  ;  8-inch  pipe  and  under  to  be  in  12 
feet  lengths. 

5.  The  joint  to  be  what  is  termed  the  spigot  and  faucet  joint,  ex- 
cepting where  otherwise  specified. 

6.  The  reducing  pieces,  stops,  and  such  of  the  pipes  as  specified,  to 
have  strong  lugs  or  horns  cast  on  each  end  for  fastening  them  together 
with  wrought-iron  links. 

7.  The  spigot  ends  of  all  the  branches,  and  both  ends  of  the  bends 
to  have  similar  lugs. 

8.  The  average  weight  of  the  pipes  of  each  sort  not  to  exceed  tbeir 
calculated  weight,  by  the  dimensions  given  by  the  engineer,  more  than 
three  per  cent.;  none  to  weigh  less  than  the  calculated  weight.  If 
the  total  weight  of  all  the  pipes  exceeds  the  average,  the  excess  will 
not  be  paid  for.  All  the  pij^es  to  pass  the  usual  inspection  and  proof 
of  300  pounds  to  the  square  inch  ;  to  be  of  uniform  thickness  through- 
out, of  strong,  tough  iron,  free  from  all  imperfections  whatever,  and 
such  as  will  bear  drilling  and  cutting. 

9.  Proposals  will  state  whether  the  pipes  are  to  be  from  blast  fur- 
nace iron  or  re-melted  iron ;  and,  if  from  blast  furnace  iron,  will 
specify  the  name  of  the  mine,  &o.,  and  ore  used. 

10.  The  pipes  to  be  delivered  on  such  wharf  as  may  be  designated 
by  the  engineer,  in  Washington  or  Georgetown,  D.  C. 

11.  All  the  pipes^  branches,  bends,  &c.,  specified  to  be  delivered 
by  1st  October,  1858. 

12.  The  branches  to  be  delivered  in  due  proportion  with  the  pipes, 
as  required,  from  time  to  time. 

18.  A  specific  price  per  ton  of  2,240  lbs.  to  be  named  for  the  pipes 
and  branches  and  bends. 

14.  Payments  will  be  made  in  cash,  by  checks  for  coin  on  the  United 
States  Treasury,  immediately  after  the  inspection  and  proof  of  each 
parcel  is  completed — reserving  10  per  cent,  until  the  completion  of  the 
contract. 

15.  All  the  pipes  to  conform  in  dimensions  and  in  every  particular 
to  the  drawings  to  be  furnished  by  the  engineer. 
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PROPOSAL. 

The  subscriber  offers  to  contract  for  furnishing  the  above- 
ed  pipes,  branches,  bends,  &c  ,  in  conformity  to  the  preceding 
^tions,  and  upon  the  terms  and  conditions  stipulated  in  the 
5t  which  he  may  hereafter  subscribe,  in  the  form  a  copy  of  which 
3n  shown  to  and  read  by  him,  at  the  prices  following,  to  wit : 

\T  30-inch  pipes,  per  ton  of  2240  lbs.. |38  85 

>v  20-inch  pipes do 38  86 

\T  10-inch  pipes do 38  85 

\T    8-inch  pipes do 38  85 

\r    6-inch  pipes do 38  85 

)T    4-inch  pipes do 38  85 

)r  bends do 40  12 

)r  branches do 40  12 

>r  sleeves do 40  12 

Signed  by  me,  this  7th  day  of  May,  1858. 

LAWRENCE  MYERS. 

plain  M.  C.  Meigs  ^  U.  S.  Engineers : 

,  the  undersigned,  residents  of ,  in  the  State  of 


jointly  and  severally  covenant  with  the  United  States,  and 

ity,  in  case  the  foregoing  bid  of be  accepted,  that  he  or 

rill,  within  ten  days  after  the  acceptance  of  the  said  bid,  execute 
ract  for  the  same,  with  good  and  sufficient  sureties,  to  perform 
>rk  in  conformity  to  the  terms  of  the  advertisement  and  specific 

3  under  which  it  was  made.     And  in  case  the  said shall 

enter  into  contract  as  aforesaid,  we  guaranty  to  make  good  the 
nee  between  the  offer  by  the  said and  the  next  lowest 


3reby  certify  that  to  the  best  of  my  knowledge  and  belief,  the 

named  guarantors  are  good  and  sufficient. 

B. — Pipes,  bends,  branches,  and  sleeves,  to  be  made  of  remelted 


LAWRENCE  MYERS. 


)w  all  men  by  these  presents,  that  we,  Alfred  Day  and  Samuel 
ice,  of  Philadelphia,  State  of  Pennsylvania,  are  held  and  firmly 

unto  the  United  States  of  America  in  the  sum  of  fifty  thousand 
s  lawful  money  of  the  United  States  of  America,  to  be  paid  to 
kid  United  States  of  America  or  to  its  proper  agent  or  certain 
ey  duly  authorized  to  receive  the  same ;  to  which  payment,  well 
Illy  to  be  made  and  done,  we  bind  ourselves  and  every  one  of  us 
nd  every  of  our  heirs,  executors,  and  administrators,  in  the 

and  for  the  whole,  jointly  and  severally,  firmly  by  these  pre- 
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sents.     Sealed  with  our  seals  and  dated  the  11th  day  of  June,  in  the 
year  of  our  Lord  1858. 

The  condition  of  the  above  obligation  is  such,  that  if  Lawrence 
Myers,  his  heirs,  executors,  or  administrators,  do  and  shall  well  and 
truly  execute  a  contract  which  he,  the  said  Lawrence  Myers,  has 
entered  into  with  Captain  Montgomery  C.  Meigs,  of  the  United  States 
Corps  of  Engineers,  for  and  in  behalf  of  the  United  States,  by  which 
he  has  contracted  to  furnish  and  deliver,  at  his  own  proper  cost,  oast 
iron  pipes,  branches,  bends,  and  sleeves,  of  the  Washington  aque- 
duct, according  to  the  specifications  and  such  directions  as  may  from 
time  to  time  be  given  to  said  Lawrence  Myers  by  said  Captain  M.  C. 
Meigs  or  his  assistant  engineers,  the  said  contract  being  hereunto 
annexed,  then  the  foregoing  oblifration  to  be  void  and  of  no  effect, 
otherwise,  to  remain  in  full  force  and  virtue  in  law. 

Two  words  erased  before  signing. 

ALFRED  DAY,      [l.  s.l 
SAM.  B.  GRICE,  [l.  s.] 

Signed,  sealed,  and  delivered,  in  presence  of — 
Tobias  Hubbr. 

United  States  Navy  Agent's  Office, 

June  11, 1858. 
I  certify  that  I  am  acquainted  with  Alfred  Day  and  Samuel  B. 
Grice,  of  Philadelphia,  tb^  sureties  named  in  the  above  bond,  and 
that  they  are  severally  freeholders  and  residents  as  aforesaid,  and  in 
my  opinion,  sufficient  sureties  for  the  purposes  mentioned  in  the 
within  bond. 

WM.  BADGER,  Navy  Agent. 


WASHINGTON  AQUEDUCT. 
Contract  for  stop-cocks. 


1.  Agreement  between  Asahel  Sylvester,  of  Boston,  in  the  State  ot 
Massachusetts,  of  the  first  part,  and  Captain  M.  C.  Meigs  of  the 
Corps  of  United  States  Engineers,  of  the  second  part,  acting  for  and 
in  behalf  of  the  United  States  of  America,  as  engineer  in  charge  of 
the  Washington  aqueduct,  witnesseth: 

2.  That  the  party  of  the  first  part,  for  and  in  consideration  of  the 
matters  hereinafter  referred  to  and  set  out,  covenants  and  agrees  with 
the  party  of  the  second  part  to  furnish  and  deliver,  at  the  proper  cost 
of  the  said  party  of  the  first  part,  upon  such  wharf  or  wharves  in 
Washington  and  Georgetown  and  at  such  time  as  may  be  designated 
by  the  party  of  the  second  part,  or  upon  lighters  or  scows  in  the  har- 
bor of  Washington  or  Georgetown,  D.  C,  all  the  stopcocks  described 
and  referred  to  in  the  printed  specifications  and  proposals,  a  copy 
of  which  is  annexed  to  and  is  to  be  deemed  and  taken  as  a  part  of  this 
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contract,  and  to  do  the  same  in  conformity  to  said  specifications  and 
proposal,  and  to  the  directions  he  may  from  time  to  time  receive  from 
the  engineer. 

3.  And  the  party  of  the  second  part  for  and  in  consideration  of  the 
premises,  covenants  and  agrees  to  pay  to  the  party  of  the  first  part, 
for  all  stopcocks  which  shall  have  oeen  delivered  by  the  f^aid  party 
of  the  first  part,  under  and  in  conformity  with  the  terms  of  this  con- 
tract and  proposal,  and  which  shall  have  been  inspected  and  accepted 
by  the  said  party  of  the  second  part,  at  the  rates  specified  in  the  said 
proposal  and  specifications  hereto  attached 

4.  Provided,  nevertheless,  that  in  case  the  party  of  the  second  part 
shall  at  any  time  be  of  opinion  that  this  contract  is  not  duly  complied 
with  by  the  party  of  the  first  part,  or  that  it  is  not  in  due  progress 
of  execution,  or  that  the  party  of  the  first  part  is  irregular  or  negli- 
gent, in  such  case  he  shall  be  authorized  to  declare  this  contract  for- 
feited, and  thereupon  the  same  shall  become  null  and  void,  and  the 
United  States  shall  thereupon  be  exonerated  from  every  obligation 
thence  arising  ;  and  the  reserved  percentage  on  the  contract  price^  as 
well  as  all  the  materials  furnished  upon  which  no  estimate  or  payment 
may  have  been  made,  shall  be  forfeited  to  and  become  the  right  and 
property  of  the  United  States  ;  and  the  party  of  the  second  part  may 
thereafter  agree  with  any  other  person  for  the  execution  of  the 
remainder  of  the  work ;  and  the  party  of  the  first  part  shall  have  no 
appeal  from  the  opinion  and  decision  aforesaid,  and  he  hereby  releases 
all  right  to  except  to  or  question  the  same,  in  any  place  or  under  any 
circumstances  whatever ;  but  the  party  of  the  first  part  shall  still 
remain  liable  to  the  party  of  the  second  part  for  the  damages  occa- 
sioned to  him  by  the  said  failure  or  refusal ;  and  it  is  further  agreed 
between  the  parties,  that  in  order  to  secure  the  punctual  performance 
of  the  covenants  above  made  by  the  party  of  the  first  part,  and  to 
indemnify  and  protect  the  party  of  the  second  part  from  loss  in  case 
of  default  and  forfeiture  of  this  contract,  the  said  party  of  the  second 
part  shall  be  authorized  to  retain  in  his  hands,  until  the  completion 
of  the  contract,  ten  per  cent,  on  the  amount  of  moneys  at  any  time 
due  to  the  said  party  of  the  first  part. 

5.  It  is  further  agreed  that  in  case  of  the  death,  resignation, 
removal,  or  absence  of  any  engineer,  the  United  States  by  its  proper 
ofiicers,  may  depute  any  other  engineer  to  act  in  his  place. 

6.  The  United  States  reserves  the  right  to  suspend  the  work  under 
this  contract  at  any  time;  and  when  the  work  has  been  faithfully 
performed  by  the  contractor,  he  will  be  paid  in  full  for  all  work  done 
up  to  the  time  of  such  suspension. 

7.  And  it  is  further  stipulated  and  agreed  that  no  member  of  Con- 
gress shall  be  admitted  to  any  share  or  part  in  this  contract  or  agree- 
ment, or  to  any  benefits  to  arise  therefrom ;  and  this  contract  shall  be 
in  all  its  parts  subject  to  the  terms  and  conditions  of  an  act  of  Congress 
passed  on  the  21st  day  of  April,  in  the  year  of  our  Lord  1808,  entitled 
*^  An  act  concerning  public  contracts." 

8.  And  this  contract  is  also  expressly  understood  io  be  subject  to 
the  terms  and  conditions  of  the  joint  resolution  of  Congress,  approved 
April  14,  1852,  containing  a  proviso  in  the  following  terms,  to  wit: 
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^^  Provided f  nothing  herein  contained  shall  be  so  construed  as  to 
authorize  any  oflScer  of  the  United  States  to  bind  the  United  States 
by  contract  beyond  the  amount  appropriated  by  Congress,  or  to  sanc- 
tion any  such  contract  heretofore  made;"  Provided,  also.  That  it  is 
expressly  understood  and  agreed,  that  this  contract,  nor  any  part 
thereof,  shall  not  be  sublet  nor  assigned ;  but  that  it  shall  be  well  and 
truly  carried  out  and  fulfilled  in  good  faith  by  the  above-recited  party, 
of  the  first  pari.,  and  that  all  payments  on  account  thereof  shall  be 
made  to  the  aforesaid  party  of  the  first  part,  his  heirs,  executors,  or 
administrators. 

9.  And  for  the  true  and  faithful  performance  of  all  and  singular 
the  convenants,  articles,  and  agreements  hereinbefore  particularly  set 
forth,  the  subscribers  hereunto  bind  themselves  jointly  and  severally, 
their  and  each  of  their  successors,  heirs,  executors,  and  administra- 
tors. 

10.  Thus  covenanted  and  agreed  by  the  said  parties  this  9th  day  of 
June,  in  the  year  of  our  Lord  one  thousand  eight  hudred  and  fifty- 
eighty  (1858,)  as  witness  their  hands  and  seal. 

[Done  in  quadruplicate  ] 

ASAHEL  SYLVESTER,  [l.  s.l 
M.  C.  MEIGS,  [L.S.] 

Captain  of  Engineers,  Chief  Engineer 

Washington  AqTieduct. 
Wm.  p.  Hunt, 

Witness  to  Asahel  Sylvester. 
Z.  W.  Denham, 

Witness  as  to  signature  of  Captain  Meigs. 


WASHINGTON  AQUEDUCT. 
Specification  of  stopcocks  and  hydrants. 

1.  Proposals  will  be  received  at  this  oflSce  until  the  11th  May,  for  tbe 
stopcocks  and  hydrants  for  the  Washington  aqueduct,  as  follows : 

2.  To  be  made  in  the  best  workmanlike  manner,  and  of  the  beet 
materials ;  to  stand  a  hydraulic  proof  of  300  lbs.  per  square  iocli, 
and  to  be  made  in  all  respects  according  to  the  drawings  to  be  fur- 
nished by  the  engineer. 

3.  StuflSng  boxes,  stems,  screws,  nuts,  valve  facings,  or  the  valves 
themselves,  and  the  valve  seats  to  be  of  composition. 

4.  All  cocks  over  10  inches  diameter,  to  be  geared  and  arranged 
to  work  horizontally. 

5.  Those  10  inches  and  under  to  work  vertically. 

6.  The  hydrants  to  have  conical  valves,  wastes,  and  all  the  best 
arrangements  for  attaching  fire-hose  and  for  drawing  water  for 
domestic  purposes,  as  shown  in  the  drawings. 

7.  The  hydrant  cases  to  be  of  cast  iron. 

8.  All  to  be  delivered  complete  by  November  1,   1858,  on  such 
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wharf  in  Washington  or  Georgetown,  D.  C,  as  may  be  designated 
by  the  engineer. 

9.  Paymentb  will  be  made  in  cash  by  checks  upon  the  United  States 
treasury,  after  the  inspection  and  proof  of  each  parcel  is  completed, 
reserving  10  per  cent,  until  the  completion  of  the  contract. 

10.  The  following  is  a  list  of  the  stopcocks  and  hydrants  to  be 
delivered  under  this  specification  : 

5  thirty-inch  stopcocks. 
1  twenty-inch  stopcock. 
22  twelve-inch  stopcocks. 
1  ten-inch  stopcock. 
9  eight-inch  stopcocks. 
15  six-inch  stopcocks. 
150  four-inch  stopcocks. 

PROPOSAL. 

11.  The  subscriber  ofiers  to  furnish  the  above  stopcocks  and 
hydrants,  and  any  others  that  may  be  needed  for  the  Washington 
aqueduct,  in  conformity  with  the  terms  of  these  specifications  and  of 
the  contract  which  he  may  hereafter  sign,  in  the  form  a  copy  of  which 
has  been  shown  to  and  read  by  him,  at  the  following  prices,  to  wit : 

12.  For  each  thirty-inch  stopcock,  complete $400 

13.  For  each  twenty-inch  stopcock,  complete 180 

14.  For  each  twelve-inch  stopcock,  complete 80 

15.  For  each  ten-inch  stopcock,  complete 65 

16.  For  each  eight-inch  stopcock,  complete 45 

17.  For  each  six-inch  stopcock,  complete 30 

18.  For  each  four-inch  stopcock,  complete 18 

20.  Signed  by  me,  this  eleventh  day  of  May,  1858. 

ASAHEL  SYLVESTER. 

To  Captain  M,  0.  Meigs,  U.  S.  Engineers: 

We,  the  undersigned,  residents  of  Boston,  in  the  State  of  Massachu- 
setts, hereby  jointly  and  severally  covenant  with  the  United  States, 
and  guaranty,  in  case  the  foregoing  bid  of  Asahel  Sylvester  be 
accepted,  that  he  or  they  will,  within  ten  days  after  the  acceptance  of 
the  said  bid,  execute  a  contract  for  the  same,  with  good  and  sufficient 
sureties,  to  perform  the  work  in  conformity  to  the  terms  of  the  adver- 
tisement and  specifications  under  which  it  was  made.  And  in  case 
the  said  Asahel  Sylvester  shall  fail  to  enter  into  contract  as  aforesaid, 
we  guaranty  to  make  good  the  difierence  between  the  ofier  by  the 
said  Asahel  Sylvester  and  the  next  lowest  bidders. 

FRANCIS  ALGER, 
WM.  P.  HUNT. 

I  hereby  certify  that  to  the  best  of  my  knowledge  and  belief,  the 
above  named  guarantors  are  good  and  sufficient. 

NAHUM  CAPEN. 

Know  all  men  by  thi  se  presents,  that  we,  Francis  Alger  and  Wm. 
P.  Hunt,  of  Boston,  State  of  Massachusetts,  are  held  and  firmly 
bound  unto  the  United  States  of  America  in  the  full  and  just  sum  of 
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three  thousand  dollars,  lawful  money  of  the  United  States,  to  be  paid 
to  the  said  United  States  or  to  its  proper  agent  or  attorney  duly  author- 
ized to  receive  the  same;  to  which  payment  well  and  truly  to  be 
made  and  done,  we  bind  ourselves  and  every  of  us,  our  and  every  of 
our  heirs,  executors,  and  administrators,  in  the  whole  and  tor  the 
whole,  jointly  and  severally,  firmly  by  these  presents.  Sealed  with 
our  seals,  and  dated  this  ninth  day  of  June,  anno  Domini  one  thou- 
sand eight  hundred  and  fifty-eight. 

The  condition  of  the  above  obligation  is  such  that,  if  Asabcl  Syl- 
vester, his  heirs,  executors,  or  administrators,  do  and  shall  well 
truly  execute  a  contrict  which  he,  the  said  Asahel  Sylvester,  has 
entered  into  with  Captain  Montgomery  C.  Meigs,  of  the  United  States 
Corps  of  Engineers,  for  and  in  behalf  of  the  United  States,  by  which 
he  has  contracted  to  excavate,  construct,  and  build  and  deliver^  at  his 
own  proper  cost,  stopcocks  of  the  Washington  aqueduct,  according 
to  the  specifications  and  such  directions  as  may  from  time  to  time  l^ 
given  to  said  Asahel  Sylvester  by  said  Captain  M.  C.  Meigs,  or  his 
assistant  engineers,  the  said  contract  being  hereunto  annexed,  then 
the  foregoing  obligation  to  be  void  and  of  no  effect;  otherwise  to 
remain  in  full  force  and  virtue  in  law. 

FRANCIS  ALGER,  [l.  s  ] 
WM.  P.  HUNT,        [l,  S.J 

Signed,  sealed,  and  delivered  in  presence  of — 
W.  F.  Kennedy.  • 

Two  written  words  interlined  before  signature. 

Post  Office,  Boston,  Mass.,  June  9,  1858. 

I  certify  that  I  am  acquainted  with  Francis  Alger  and  Wm.  P. 
Hunt,  of  Boston,  Mass.,  the  sureties  named  in  the  above  bond,  and 
that  they  are  severally  freeholders  and  residents  as  aforesaid,  and  in 
my  opinion  sufficient  sureties  for  the  purposes  mentioned  in  the 
within  bond. 

NAHUM  CAPEN. 


WASHINGTON  AQUEDUCT. 
Contract  for  pipes,  cement,  or  other  materials. 

1.  Agreement  between  R.  F.  Jackson,  of  Georgetown,  in  the  Dis- 
trict of  Columbia,  of  the  first  part,  and  Captain  M.  C.  Meigs,  of  the 
Corps  of  United  States  Engineers,  of  the  second  part,  acting  for  and 
in  behalf  of  the  United  States  of  America,  as  engineer  in  charge  of 
the  Washington  aqueduct,  witnesseth: 

2.  That  the  party  of  the  first  part,  for  and  in  consideration  of  the 
matters  hereinafter  referred  to  and  set  out,  covenants  and  agrees 
with  the  party  of  the  second  part  to  furnish  and  deliver  at  the  proper 
cost  of  the  said  party  of  the  first  part,  upon  such  wharf  or  wharves  in 
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Washington  and  Georgetown  and  at  such  time  as  may  be  designated 
by  the  party  of  the  second  part,  or  upon  lighters  or  scows  in  the  har- 
bor of  Washington  or  Georgetown,!).  C,  160  thousand  bushels  of 
sand,  (one  hundred  and  sixty  thousand  bushels,)  or  such  less  quantity 
as  may  be  required  from  him  described  and  referred  to  in  the  printed 
specifications  and  proposals,  a  copy  of  which  is  annexed  to  and  is  to  be 
deemed  and  taken  as  a  part  of  this  contract,  and  to  do  the  same  in 
conformity  to  said  specifications  and  proposal  and  to  the  directions 
he  may  from  time  to  time  receive  from  the  engineer. 

3.  And  the  party  of  the  second  part  for  and  in  consideration  of  the 
premises,  covenants  and  agrees  to  pay  to  the  party  of  the  first  part, 
for  all  the  sand  as  aforesaid  which  shall  have  been  delivered  by  the 
said  party  of  the  first  part,  under  and  in  conformity  with  the  terms  of 
this  contract  and  proposal,  and  which  shall  have  been  inspected  and 
accepted  by  the  said  party  of  the  second  part,  at  the  rates  specified 
in  the  said  proposal  and  specifications  hereto  attached, 

4.  Provided,  nevertheless,  that  in  case  the  party  of  the  second 
part  shall  at  any  time  be  of  opinion  that  this  contract  is  not  duly 
complied  with  by  the  party  of  the  first  part,  or  that  it  is  not  in  due 
progress  of  execution,  or  that  the  party  of  the  first  part  is  irregular 
or  negligent,  in  such  case  he  shall  be  authorized  to  declare  this  con- 
tract forfeited,  and  thereupon  the  same  shall  become  null  and  void, 
and  the  United  States  shall  thereupon  be  exonerated  from  every 
obligation  thence  arising;  and  the  reserved  percentage  on  the  con- 
tract price,  as  well  as  all  the  materials  furnished  upon  which  no 
estimate  or  payment  may  have  been  made,  shall  be  forfeited  to  and 
become  the  right  and  property  of  the  United  States;  and  the  party 
of  the  second  part  may  thereafter  agree  with  any  other  person  for  the 
execution  of  the  remainder  of  the  work;  and  the  party  of  the  first 
part  shall  have  no  appeal  from  the  opinion  and  decision  aforesaid, 
and  he  hereby  releases  all  right  to  except  to  or  question  the  same,  in 
any  place  or  under  any  circumstances  whatever;  but  the  party  of  the 
first  part  shall  still  remain  liable  to  the  party  of  the  second  part  for 
the  damages  occasioned  to  him  by  the  said  failure  or  refusal;  audit  is 
further  agreed  between  the  parties,  that  in  order  to  secure  the 
punctual  performance  of  the  covenants  above  made  by  the  party  of 
the  first  part,  and  to  indemnify  and  protect  the  party  of  the  second 
part  from  loss  in  case  of  default  and  forfeiture  of  this  contract,  the 
said  party  of  the  second  part  shall  be  authorized  to  retain  in  his 
hands,  until  the  completion  of  the  contract,  ten  per  cent,  on  the 
amount  of  moneys  at  any  time  due  to  the  said  party  of  the  first  part. 

5.  It  is  further  agreed  that  in  case  of  death,  resignation,  removal, 
or  absence  of  any  engineer,  the  United  States,  by  its  proper  oflScers, 
may  depute  any  other  engineer  to  act  in  his  place. 

6.  The  United  States  reserves  the  right  to  suspend  the  work  under 
this  contract  at  any  time;  and  when  the  work  has  been  faithfully 
performed  by  the  contractor,  he  will  be  paid  in  full  for  all  work  done 
up  to  the  time  of  such  suspension. 

7.  And  it  is  further  stipulated  and  agreed  that  no  member  of  Con- 
gress shall  be  admitted  to  any  share  or  part  in  this  contract  or  agree- 
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ment,  or  to  any  benefits  to  arise  therefrom;  and  this  contract  shall  be 
in  all  its  parts  subject  to  the  terms  and  conditions  of  an  act  of 
Congress,  passed  on  the  twenty-first  day  of  April,  in  the  year  of  our 
Lord  one  thousand  eight  hundred  and  eight,  entitled  '  'An  act  con- 
cerning public  contracts." 

8.  And  this  contract  is  also  expressly  understood  to  be  subject  to 
the  terms  and  conditions  of  the  joint  resolution  of  Congress,  approved 
April  14th,  1852,  containing  a  proviso  in  the  following  terms,  to  wit: 
*  ^Providedj  nothing  herein  contained  shall  be  so  construed  as  to  au- 
thorize any  officer  of  the  United  States  to  bind  the  United  States  bv 
contract  beyond  the  amount  appropriated  by  Congress,  or  to  sanction 
any  such  contract  heretofore  made;"  Provided,  also,  that  it  is  ex- 
pressly understood  and  agreed,  that  this  contract,  nor  any  part 
thereof,  shall  not  be  sublet  nor  assigned;  but  that  it  shall  be  well 
and  truly  carried  out  and  fulfilled  in  good  faith  by  the  above-recited 
party  of  the  first  part,  and  that  all  payments  on  account  thereof  shall 
be  made  to  the  aforesaid  party  of  the  first  part,  his  heirs,  executors, 
or  administrators. 

9.  And  for  the  true  and  faithful  ^performance  of  all  and  singular, 
the  covenants,  articles,  and  agreements  hereinbefore  particularly  set 
forth,  the  subscribers  hereunto  bind  themselves  jointly  and  seve- 
rally, their  and  each  of  their  successors,  heirs,  executors,  and 
administrators. 

10.  Thus  covenanted  and  agreed  by  the  said  parties  this  thirty- 
first  day  of  May,  in  the  year  of  our  Lord  one  thousand  eight  hundred 
and  fifty-eight,  (1858,)  as  witness  their  hands  and  seals. 

RICHARD  F.  JACKSON,   [seal.] 

M.  C.  MEIGS,  [SEAL.] 

Captain  of  Imgineers,  Chief  Engineer  Washington  Aqueduct* 

Done  in  quadruplicate. 
Witnesses — 

H.    W.    TiLLEY. 

Z.  W.  Denham, 

As  to  signature  of  Captain  Meigs. 


WASHINGTON  AQUEDUCT. 

Spedficaiicms  for  sand. 

1.  Proposals  will  be  received  for  furnishing  sand  for  the  Washing- 
ton aqueduct. 

2.  None  but  good  clean  sharp  flint  or  silicious  sand  will  be  received. 

3.  It  must  be  delivered  into  bins  which  will  be  prepared  to  receive 
it  on  the  berm-bank  of  the  Chesapeake  and  Ohio  canal,  adjacent  to 
the  line  of  the  Washington  aqueduct;  and  it  will  be  measured  in 
these  bins.  » 

4.  Proposals  will  state  the  quantity  which  the  bidder  will  under- 
take to  deliver  during  this  season,  stalling  the  rate  of  delivery  per 
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month,  and  the  greatest  and  the  least  quantity  for  which  he  will 
contract. 

5.  The  proposals  may  be  for  any  quantity  not  exceeding  three 
hundred  and  fifty  thousand  bushels. 

6.  The  engineer  will  designate  the  particular  bin  into  which  any 
load  of  sand  is  to  be  delivered, 

PROPOSAL 

7.  The  subscriber  offers  to  contract  for  furnishing  for  the  Wash- 
ington aqueduct  not  exceeding  three  hundred  and  twenty  thousand 
bushels  of  sand,  at  the  price  hereinafter  stated,  and  the  times  and 
quantities  of  the  following  table,  and  to  complete  the  delivery  of  the 
said  sand,  in  conformity  to  the  terms  of  the  preceding  specifications, 
and  upon  the  terms  and  conditions  of  the  contract  which  he  may 
hereafter  subscribe,  in  the  form  a  copy  of  which  has  been  shown  to 
and  read  by  him. 

8.  For  sand,  per  bushel,  4^  cents. 

9.  Thirty  thousand  bushels  to  be  delivered  by  first  of  June,  1858  ; 
20,000  bushels  more,  to  be  delivered  by  the  first  of  July,  1858; 
30,000  bushels  more,  to  be  delivered  by  the  first  of  August,  1858 ; 
30,000  bushels  more,  to  be  delivered  by  the  first  of  September,  1858; 
30,000  bushels  more,  to  be  delivered  by  the  first  of  October,  1858; 
30,000  bushels  more,  to  be  delivered  by  the  first  of  November,  1858 ; 
30,000  bushels  more,  to  be  delivered  by  the  first  of  December,  1858 ; 
20,000  bushels  more,  to  be  delivered  by  the  first  of  January,  1859 ; 
30,000  bushels  more,  to  be  delivered  by  the  first  of  March,  1859  ; 
20,000  bushels  more,  to  be  delivered  by  the  first  of  April,  1859  ; 
20,000  bushels  more,  to  be  delivered  by  the  first  of  May,  1859  ; 
30,000  bushels  more,  to  be  delivered  by  the  first  of  June,  1859. 

10.  Signed  by  me  this  tenth  day  of  May,  1858. 

RICH'D  F.  JACKSON. 

To  Captain  M.  C  Meigs ^  U.  8.  Engineers  : 

We,  the  undersigned,  residents  of  ,  in  the  State  of , 

hereby  jointly  and  severally  covenant  with  the  United  States,  and 

guaranty,  in  case  the  foregoing  bid  of be  accepted,  that  he  or 

they  will,  within  ten  days  after  the  acceptance  of  the  said  bid,  execute 
a  contract  for  the  same,  with  good  and  sufficient  sureties,  to  perform 
the  work  in  conformity  to  the  terms  of  the  advertisement  and  specifi- 
cations under  which  it  was  made.     And  in  case  said shall  fail 

to  enter  into  contract  as  aforesaid,  we  guaranty  to  make  good  the 

difference  between  the  offer  by  the  said and  the  next  lowest 

bidders. 

I  hereby  certify  that,  to  the  best  of  my  knowledge  and  belief,  the 
above  named  guarantors  are  good  and  sufficient. 

Know  all  men  by  these  presents,  that  we  William  V.  Bouic,  of 
Montgomery  county,  Maryland,  and  Richard  H.  Trunnell,  of  George- 
town, District  of  Columbia,  are  held  and  firmly  bound  unto  the  United 
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States  of  America  in  the  full  and  just  sum  of  five  thousand  dollars 
lawful  money  of  the  United  States,  to  be  paid  to  the  said  United 
States,  or  to  its  proper  agent  or  attorney  duly  authorized  to  receive 
the  same  ;  to  which  payment  well  and  truly  to  be  made  and  done  we 
bind  ourselves  and  every  of  us,  our  and  every  of  our  heirs,  executors, 
and  administrators,  in  the  whole  and  for  the  whole,  jointly  and 
severally,  firmly  by  these  presents.  Sealed  with  our  seals,  and  dated 
this  thirty-first  day  of  May,  anno  Domini  one  thousand  eight  hun- 
dred and  fifty-eight.  The  condition  of  the  above  obligation  is  such 
that  if  B.  F.  Jackson,  his  heirs,  executors,  or  administrators,  do  and 
shall  well  and  truly  execute  a  contract  which  he  the  said  R.  F.  Jack- 
son has  entered  into  with  Captain  Montgomery  C.  Meigs,  of  the  United 
States  Corps  of  Engineers,  for  and  in  behalf  of  the  United  States,  by 
which  he  has  contracted  to  furnish  and  deliver  at  his  own  proper  cost, 
(160,000)  one  hundred  and  sixty  thousand  bushels  of  good,  clean 
sharp  silicious  sand,  or  so  much  thereof  as  may  be  required  from  him 
for  tne  use  of  the  Washington  aqueduct,  according  to  the  specifica- 
tions and  such  directions  as  may  from  time  to  time  be  given  to  said 
B.  F.  Jackson  by  said  M.  C.  Meigs,  or  his  assistant  engineers,  the 
said  contract  being  hereunto  annexed,  then  the  foregoing  obligation 
to  be  void  and  of  no  efiect,  otherwise  to  remain  in  full  force  and 
virtue  in  law, 

W.  VEIR8  BOUIC.  [seal.] 

BICHABD  H.  TBUNNELL.     [seal.] 

Six  printed  words  erased  and  three  written  words  inserted  before 
signing. 

Signed,  sealed,  and  delivered  in  presence  of — 

H.    W.    TlLLBY. 

UiOTED  States  Commissioner's  Office,  Hay  31  ^  1858. 
I  certify  that  I  am  acquainted  wiih  W.  Veirs  Bouic  and  Bichard 
H.  Trunnell,  of  aforesaid,  the  sureties  named  in  the  above  bond,  and 
they  are  severally  freeholders  and  residents  aforesaid,  and  in  my 
opinion  sufficient  sureties  for  the  purposes  mentioned  in  the  within 
bond. 

H.  W.  TILLEY, 

Fostmasier. 


WASHINGTON  AQUEDUCT. 
Contract  for  pipes^  cement^  or  other  materials. 

1.  Agreement  between  H.  C.  Mitchell,  of  Washington  City,  in 
the  District  of  Columbia  of  the  first  part,  and  Captain  M.  C.  Meigs 
of  the  corps  of  United  States  Engineers,  of  the  second  part,  acting 
for  and  in  behalf  of  the  United  States  of  America,  as  engineer  in 
(diarge  of  the  Washington  aqueduct,  witnesseth: 

2.  That  the  party  of  the  first  part,  for  and  in  consideration  of  the 
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matters  hereinafter  referred  to  and  set  out,  covenants  and  agrees 
with  the  party  of  the  second  part  to  furnish  and  deliver  at  the  proper 
cost  of  the  said  party  of  the  first  part,  upon  such  wharf  or  wharves  in 
Washington  and  Georgetown,  and  at  such  time  as  may  be  designated 
by  the  party  of  the  second  part,  or  upon  lighters  or  scows  in  the  har- 
bor of  Washington  or  Georgetown,  D.  C,  all  the  one  hundred  and 
sixty  thousand  bushels  of  sand,  or  so  much  less  as  may  be  required, 
described  and  referred  to  in  the  printed  specifications  and  proposals,  a 
copy  of  which  is  annexed  to  and  is  to  be  deemed  and  taken  as  a  part  of 
this  contract,  and  to  do  the  same  in  conformity  to  said  specifications 
and  proposal,  and  to  the  directions  he  may  from  time  to  time  receive 
from  the  engineer. 

3.  And  the  party  of  the  second  part  for  and  in  consideration  of 
the  premises,  covenants  and  agrees  to  pay  to  the  party  of  the  first 
part  for  all  the  sand  which  shall  have  been  delivered  by  the  said 
party  of  the  first  part,  under  and  in  conformity  with  the  terms  of 
this  contract  and  proposal,  and  which  shall  have  been  inspected  and 
accepted  by  the  said  party  of  the  second  part,  at  the  rates  specified 
in  the  said  proposal  and  specifications  hereto  attached. 

4.  Provided,  nevertheless  that  in  case  the  party  of  the  second 
part  shall  at  any  time  be  of  opinion  that  this  contract  is  not  duly 
complied  with  by  the  party  of  the  first  part,  or  that  it  is  not  in  due 
progress  of  execution,  or  that  the  party  of  the  first  is  irregular  or 
degligent,  in  such  case  he  shall  be  authorized  to  declare  this  contract 
forfeited,  and  thereupon  the  same  shall  become  null  and  void,  and 
the  United  States  shall  thereupon  be  exonerated  from  every  obli- 
gation thence  arising;  and  the  reserved  per  centage  on  the  con- 
tract price,  as  well  as  all  the  materials  furnished  upon  which  no 
estimate  or  payment  may  have  been  made,  shall  be  forfeited  to  and 
become  the  right  and  property  of  the  United  States;  and  the  party 
of  the  second  part  may  thereafter  agree  with  any  other  person  for 
the  execution  of  the  remainder  of  the  work;  and  the  party  of  the  first 
part  shall  have  no  appeal  from  the  opinion  and  decision  aforesaid;  and 
he  hereby  releases  all  right  to  except  to  or  question  the  same,  in  any 
place  or  under  any  circumstances  whatever;  but  the  party  of  the  first 
part  shall  still  remain  liable  to  the  party  of  the  second  part  for  the 
damages  occasioned  to  him  by  the  said  failure  or  refusal;  and  it  is  further 
agreed  between  the  parties  that  in  order  to  secure  the  punctual  per- 
formance of  the  covenants  above  made  by  the  party  of  the  first  part, 
and  to  indemnify  and  protect  the  party  of  the  second  part  from  loss 
in  case  of  default  and  forfeiture  of  this  contract,  the  said  party  of  the 
second  part  shall  be  authorized  to  retain  in  his  hands,  until  the  com- 
pletion of  the  contract,  ten  per  cent  on  the  amount  of  moneys  at  any 
time  due  to  the  said  party  of  the  first  part. 

5.  It  is  further  agreed  that  in  case  of  death,  resignation,  removal, 
or  absence  of  any  engineer,  the  United  States  by  its  proper  officers, 
raay  depute  any  other  engineer  to  act  in  his  place. 

6.  The  United  States  reserves  the  right  to  suspend  the  work 
Under  this  contract  at  any  time;  and  when  the  work  has  been  faith- 
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fully  performed  by  the  contractor,  he  will  be  paid  in  full  for  all  work 
done  up  to  the  time  of  such  suspension. 

7.  And  it  is  further  stipulated  and  agreed  that  no  member  of 
Congress  shall  be  admitted  to  any  share  or  part  in  this  contract  or 
agreement,  or  to  any  benefits  to  arise  therefrom;  and  this  contract 
shall  be  in  all  its  parts  subject  to  the  terms  and  conditions  of  an  act 
of  Congress,  passed  on  the  twenty-first  day  of  April,  in  the  year  of 
our  Lord  one  thousand  eight  hundred  and  eight,  entitled  '  'An  act 
concerning  public  contracts." 

8.  And  this  contract  is  also  expresly  understood  to  be  subject  to 
the  terms  and  conditions  of  the  joint  resolution  of  Congress,  approved 
April  14th,  1852,  containing  a  proviso  in  the  following  terms,  to  wit: 
^ 'Provided^  nothing  herein  contained  shall  be  so  construed  as  to 
authorize  any  oflScer  of  the  United  States  to  bind  the  United  States 
by  contract  beyond  the  amount  appropriated  by  Congress,  or  to  sanc- 
tion any  such  contract  heretofore  made,*"  Provided^  also,  that  it  is 
expressly  understood  and  agreed,  that  this  contract,  nor  any  part 
thereof,  shall  not  be  sublet  nor  assigned;  but  that  it  shall  be  well  and 
truly  carried  out  and  fulfilled  in  good  faith  by  the  above  recited  party 
of  the  first  part,  and  that  all  pajonents  on  account  thereof  shall  be 
made  to  the  aforesaid  party  of  the  first  part,  his  heirs,  executors, 
or  administrators. 

9.  And  for  the  true  and  faithful  performance  of  all  and  singular 
the  covenants,  articles,  and  agreements  hereinbefore  particularly  set 
forth  the  subscribers  hereunto  bind  themselves  jointly  and  severally, 
their  and  each  of  their  successors,  heirs,  executors,  and  adminis- 
trators. 

10.  Thus  convenanted  and  agreed  by  the  said  parties  this  tenth 
day  of  June  in  the  year  of  our  Lord  one  thousand  eight  hundred  and 
fifty-eight,  (1858,)  as  witness  their  hands  and  seals. 

H.  C.  MITCHELL,   [l.  s.] 

M.  C.  MEIGS,  [L.  s.] 

Captain  of  Engineers,  Chief  Engineer  Washington  Ag^uednd. 

[Done  in  quadruplicate.] 

Witnesses — 
As  to  H.  C.  Mitchell's  signature. 

C.   G.  LOUNDS. 

As  to  signature  of  Captain  Meigs. 
Z.  W.  Denham. 


WASHINGTON  AQUEDUCT. 
Specifications  for  sand. 


1.  Proposals  will  be  received  for  furnishing  sand  for  the  Washing* 
ton  aqueduct. 

2.  None  but  good  clean  sharp  flint  or  silicious  sand  will  be  received. 

3.  It  must  be  delivered  into  bins,  which  will  be  prepared  to  recei^^ 
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it  on  the  berm-bank  of  the  Chesapeake  and  Ohio  canal,  adjacent  to 
the  line  of  the  Washington  aqueduct ;  and  it  will  be  measured  in 
these  bins. 

4.  Proposals  will  state  the  quantity  which  the  bidder  will  under- 
take to  deliver  during  this  season,  stating  the  rate  of  delivery  per 
month,  and  the  greatest  and  the  least  quantity  for  which  he  will  con- 
tract. 

5.  The  proposals  may  be  for  any  quantity  not  exceeding  three  hun- 
dred and  fifty  thousand  bushels. 

6.  The  engineer  will  designate  the  particular  bin  into  which  any 
load  of  sand  is  to  be  delivered. 

PROPOSAL. 

7.  The  subscriber  ofiers  to  contract  for  furnishing  for  the  Washing- 
ton aqueduct  from  —  thousand  to  320  thousand  bushels  of  sand  at 
the  price  hereinafter  stated,  and  in  the  times  and  quantities  of  the 
following  table  ;  and  to  complete  the  delivery  of  the  said  sand  in  con- 
formity to  the  terms  of  the  preceding  specifications,  and  upon  the 
terms  and  conditions  of  the  contract  which  he  may  hereafter  subscribe, 
in  the  form  a  copy  of  which  has  been  shown  to  and  read  by  him. 

8.  For  sand,  per  bushel,  4 J  cents. 

9.  Thirty  thousand  bushels  to  be  delivered  by  1st  of  June,  1858  ; 
20,000  bushels  more  to  be  delivered  by  1st  of  July,  1858 ;  30,000 
bushels  more  to  be  delivered  by  1st  of  August,  1858  ;  30,000  bushels 
more  to  be  delivered  by  Ist  of  September,  1858  ;  30,000  bushels  more 
to  be  delivered  by  1st  of  October,  1858 ;  30,000  bushels  more  to  be 
delivered  by  1st  of  November,  1858  ;  30,000  bushels  more  to  be  de- 
livered by  1st  of  December,  1858 ;  20,000  bushels  more  to  be  delivered 
by  Ist  ot  January,  1859  ;  30,000  bushels  more  to  be  delivered  by  Ist 
of  March,  1859  ;  20,000  bushels  more  to  be  delivered  by  1st  of  April, 
1859;  20,000  bushels  more  to  be  delivered  by  1st  of  May,  1859; 
30,000  bushels  more  to  be  delivered  by  1st  of  June,  1859 

10.  Signed  by  me  this  eleventh  day  of  May,  1858. 

H.  0.  MITCHELL. 

To  Captain  M.  G.  MeigSy  U.  S.  Engineers : 

We,  the  undersigned,  residents  of ,  in  the  State  of , 

hereby  jointly  and  severally  covenant  with  the  United  States,  and 

guaranty,  in  case  the  foregoing  bid  of be  accepted,  that  he  or 

they  will,  within  ten  days  after  the  acceptance  of  the  said  bid,  execute 
a  contract  for  the  same,  with  good  and  suflScient  sureties,  to  perform 
the  work  in  conformity  to  the  terms  of  the  advertisement  and  specifi- 
cations under  which  it  was  made.     And  in  case  the  said shall 

fail  to  enter  into  contract  as  aforesaid,  we  guaranty  to  make  good  the 

difference  between  the  offer  by  the  said and  the  next  lowest 

bidders. 

I  hereby  certify  that  to  the  best  of  my  knowledge  and  belief,  the 
abovenamed  guarantors  are  good  and  sufficient. 
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Know  all  men  by  these  presents,  that  we,  Geo.  H.  Plant,  U.  B. 
Mitchell,  and  H.  C.  Mitchell,  of  Washington,  D'strict  of  Columbia, 
are  held  and  firmly  bound  unto  the  United  States  of  America  in  the 
full  and  just  sum  of  twenty-five  hundred  dollars,  lawful  money  of  the 
United  States,  to  be  paid  to  the  said  United  States,  or  to  its  proper 
agent  or  attorney  duly  authorized  to  receive  the  same;  to  which  pay- 
ment well  and  truly  to  be  made  and  done,  we  bind  ourselves  and 
every  of  us,  our  and  every  of  our  heirs,  executors,  and  administrators, 
in  the  whole  and  for  the  whole,  jointly  and  severally,  firmly  by  these 

presents.     Sealed  with  our  seals,  and  dated  this day  of  Jane 

anno  Domini,  one  thousand  eight  hundred  and  fifty-eight.  The  condi- 
tion of  the  above  obligation  is  such,  that  if  II.  C.  Mitchell,  his  heirs, 
executors,  or  administrators,  do  and  shall  well  and  truly  execute  a 
contract  which  he  the  said  H.  C.  Mitchell  has  entered  into  with 
Captain  Montgomery  C.  Meigs,  of  the  United  States  Corps  of  Engi- 
neers, for  and  in  behalf  of  the  United  States,  by  which  he  has  con- 
tracted to  furnish  and  deliver,  at  his  own  proper  cost,  (160  M.)  one 
hundred  and  sixty  thousand  bushels  of  good  clean  sharp  flint  or 
silicious  sand,  or  so  much  less  as  may  be  required  of  the  Washington 
aqueduct,  according  to  the  specifications  and  such  directions  as  may 
from  time  to  time  be  given  to  said  H.  C.  Mitchell  by  said  Captain  M. 
C.  Meigs,  or  his  assistant  engineers,  the  said  contract  being  hereunto 
annexed,  then  the  foregoing  obligation  to  be  void  and  of  no  efiFect, 
otherwise  to  remain  in  full  Ibrce  and  virtue  in  law. 


Signed,  sealed,  and  delivered  in  presence  of — 

The  words  State  of,  excavate,  construct  and  build,  erased,  and  the 
words  furnish  and  deliver,  interlined  before  signing. 

United  States  Marshal's  Office, 
June  10,  1858. 

I  certify  that  I  am  acquainted  with  George  H.  Plant,  one  o.  the 
sureties  named  in  the  above  bond,  and  that  he  is  a  freeholder  and 
resident  aforesaid,  and  in  my  opinion  sufficient  surety  for  the  purposes 
mentioned  in  the  within  bond. 

W.  SELDEN, 

U.  S.  Marshal. 

I  am  personally  acqainted  with  Mr.  U.  B.  Mitchell,  and  consider 
him  responsible  for  the  above  bond. 

J.  H.  GODDARD. 


k 
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XXIII. 
REPOKT  OF  THE  CHIEF  TOPOaRAPHICAL  ENOINEER. 

Bureau  of  Topographical  Engineers, 

Washington,  November  11,  1858. 

Sir  :  I  have  the  honor  to  submit  a  report  of  the  operations  con- 
ducted by  this  bureau,  since  the  annual  report  of  November  23,  1857. 

Ist.  Stations  and  Duties  of  the  Officers  of  the  corps  have  been  as  follows : 

Lieutenant  Oolond  James  Kearney  has  been  assigned  to  the  duty  of 
collecting  required  materials  for  a  chart  of  Lake  Ontario.  His  report 
is  appended,  marked  A. 

Major  (Brevet  Lieutenant  Colonel)  Long,  stationed  at  St.  Louis,  in 
in  charge  of  the  western  river  improvements;  of  the  improvements 
of  the  Southwest  Pass  and  Pass  i,  UOutre,  Mississippi  river;  of  the 
improvements  of  Red  river,  and  of  the  construction  of  the  military 
roads  in  Kansas  and  Nebraska.     His  report  is  appended,  marked  B. 

Major  (Brevet  Major)  Bache,  stationed  at  San  Francisco,  California, 
in  charge  of  the  construction  of  light-houses  on  the  entire  Pacific 
Coast  of  the  United  States,  embracing  California,  and  Oregon  and 
Washington  Territories  ;  and  superintending  until  the  month  of  July 
last,  the  construction  of  military  roads  in  Oregon  and  Washington 
Territories. 

Major  (Brevet  Lieutenant  Colond)  J.  D.  Graham,  stationed  at 
Chicago,  Illinois,  in  charge  of  the  harbor  improvements  on  Lakes 
Michigan,  St.  Clair,  Erie,  Ontario  and  Champlain.  His  report  for 
the  current  year  has  not  yet  been  received.  For  the  latest  informa- 
tion of  the  condition  of  these  works,  I  ask  your  reference  to  his  last 
annual  report,  Senate  Executive  Document,  No.  42  ;  35th  Congress, 
1st  session. 

Major  Campbell  Graham,  last  stationed  in  San  Francisco  as  assis- 
tant to  Major  Bache,  has  returned  from  California,  and  is  now  awaiting 
at  Baltimore  further  assignment  to  duty. 

Captain  Cram,  stationed  at  headquarters  department  of  the  east, 
under  the  command  of  General  Wool,  was  engaged  in  the  preparation 
of  the  reports  of  the  operations  in  the  department  of  the  Pacific  until 
the  17th  of  March,  when  he  was  assigned  to  duty  on  the  Coast  Survey. 

Captain  Stansbury,  on  sick  leave  until  April  20th  when  he  was 
ordered  to  relieve  Captain  Thom,  of  the  construction  of  military  roads 
in  Minnesota.     His  report  is  appended,  marked  D. 

Captain  Humphreys,  stationed  at  Washington  on  duties  connected 
with  Pacific  railroad  surveys,  member  of  the  Light-house  Board  and 
in  charge  of  the  examinations  of  the  inundations  of  the  Mississippi 
river.  His  report  of  operations  during  the  year  is  appended, 
marked  E. 

Captain  Ma/x)mh,  stationed  at  Santa  Fe,  New  Mexico,  on  duty  at 
headquarters  department  of  New  Mexico,  and  in  charge  of  the  con- 
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struction  of  military  roads  in  that  Territory.     His  report  is  appended, 
marked  F. 

Captain  Simpsoriy  on  duty  on  the  Coast  Survey  until  February  11. 
1858,  when  he  was  assigned  to  duty  with  the  army  in  Utah.  He  is 
now  at  headquarters  of  that  department.  In  addition  to  his  other 
duties,  he  is  charged  with  geographical  surveys,  &c.  His  report  is 
herewiih  appended,  marked  0. 

Captain  Sitgreaves,  stationed  at  Baltimore,  is  in  charge  of  the  con- 
struction of  light-houses  in  Chesapeake  bay,  under  the  orders  of  the 
Treasury  Department. 

Captain  Woodruff,  stationed  at  Washington,  on  duty  as  assistant  to 
the  Bureau  of  Topographical  Engineers. 

Captain  Palmer,  is  on  duty  on  the  Coast  Survey,  and  assistant  in 
charge  of  oflSce  since  July,  1858. 

Captain  Thorn,  until  recently  in  charge  of  military  roads  in  Min- 
nesota, is  in  charge  of  the  construction  of  military  roads  in  Oregon 
and  Washington  Territories,  and  is  also  under  orders  to  report  for 
duty  at  the  headquarters  department  of  Oregon.  His  report  is 
appended,  marked  C. 

Captain  Whipple,  stationed  at  Detroit,  Michigan,  in  charge  of  the 
improvements  of  the  St.  Clair  flats  and  flats  of  Lake  George,  St. 
Mary's  river;  of  the  construction  of  a  light-house  and  beacon  on  St. 
Clair  flats,  and  of  light-houses  on  lakes  Erie  and  Ontario.  His  report 
is  appended,  marked  H, 

Captain  Meade,  stationed  at  Detroit,  Michigan,  in  charge  of  the 
survey  of  the  northern  and  northwestern  lakes.  His  report  is 
appended,  marked  I. 

Captain  L.  M.  Smith,  on  duty  on  the  Coast  Survey. 

Captain  Pope,  on  duty  in  northern  Texas,  connected  with  the  sink- 
ing of  artesian  wells. 

Captain  Abert,  on  duty  with  the  troops  in  Florida  until  January  27, 
1858;  then  assigned  to  duty  with  the  army  of  Utah,  and  on  May  15, 
1858,  assigned  to  duty  in  connexion  with  improvement  of  western 
rivers.     His  report  is  appended,  marked  K. 

Captain  Franklin,  stationed  at  Washington,  on  duty  under  the 
Treasury  Department  as  engineer  secretary  of  the  Light-house  Board. 

Captain  Baynolds,  stationed  at  Philadelphia,  on  duty  of  constrnc- 
tion  of  light-houses  on  the  Florida  reefs  and  in  Delaware  bay,  under 
the  Treasury  Department. 

First  Lieutenant  Wm,  F.  Smith,  stationed  at  Detroit,  Michigan,  on 
duty  of  construction  of  light-houses  on  Lakes  Superior,  Huron,  and 
Michigan,  under  the  Treasury  Department. 

First  ineutenant  Bryan,  in  charge  of  construction  of  military  roads 
in  Kansas,  until  April  16,  1858,  when  he  was  assigned  to  duty  with 
the  army  in  Utah,  from  which  he  was  relieved  August  14,  1858,  and 
is  now  under  orders  to  report  to  Lieutenant  Colonel  Long,  at  St.  Lonie. 

First  Lieutenant  Derlyis,  on  duty  of  the  construction  of  light-houses 
on  the  coast  of  the  Gulf  of  Mexico,  under  the  Treasury  Department. 

First  Lieuterumt  Williamson^  on  sick  leave  until  April  20,  1858,  when 
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he  was  assigned  to  duty  at  the  headquarters  of  the  department  of  the 
Pacific.     He  is  also  charged  with  barometric  observations,  &c. 

First  Lieutenant  Michler,  is  on  duty  connected  with  the  survey  of  a 
ship  canal  in  the  Isthmus  of  Darien,  in  addition  to  which,  since  August 
27,  1858,  in  charge  of  parties  to  run  boundary  line  between  Maryland 
and  Virginia.     His  report  is  hereto  appended  marked  N. 

First  Lieutenant  Farke,  on  duty  under  the  State  Department  as 
astronomer  to  the  Northwest  Boundary  commission. 

First  LieutenarU  Warren,  in  charge  of  explorations  and  surveys  in 
Nebraska  Territory. 

First  Lieutenant  MendeU  has  been  under  the  direction  of  Major 
Bache,  in  charge  of  the  military  roads  in  Oregon  and  Washington 
Territories.  He  is  now  under  orders  for  duty  at  the  Military 
Academy.  His  report  and  that  of  his  assistant  Mr.  Lacy,  will  be 
found  appended  to  the  report  of  Captain  Thom. — Appendix  L. 

First  lAeiitenant  Ives,  in  charge  of  exploration  and  survey  of  the  Rio 
Colorado  of  the  West. 

First  Lieutenant  Abbott,  stationed  at  Washington,  on  duty  connected 
with  Pacific  railroad  surveys  and  since  November  16,  1857,  assistant 
to  Captain  Humphreys,  on  the  Mississippi  delta  survey. 

Second  Lieutenant  TurnbuU,  stationed  at  Detroit,  Michigan,  assistant 
to  Captain  Meade. 

Second  Lieutenant  Wheeler,  at  headquarters,  department  of  the 
Pacific,  until  relieved  by  First  Lieutenant  Williamson,  then  on  duty 
connected  with  the  military  roads  in  Oregon  and  Washington  Terri- 
tories, as  assistant  to  Captain  Thom,  now  under  orders  to  report  to 
headquarters  department  of  Oregon. 

Second  Lieutenant  Foe,  stationed  at  Detroit,  Michigan,  assistant  to 
Captain  Meade. 

Brevet  Second  Lieutenant  J.  L.  Kirby  Smith,  stationed  at  Washing- 
ton, assistant  to  Captain  Humphreys,  until  February  12,  1858,  then 
on  duty  with  army  in  Utah,  assistant  to  Captain  Simpson. 

Brevet  Second  Lieutenant  Putnam,  assistant  to  Captain  Cram,  at 
Troy,  New  York,  until  November  26,  1857,  then  assistant  to  Captain 
Humphreys  until  March  26,  1858,  then  on  duty  with  the  army  of 
Utah,  assistant  to  Captain  Simpson. 

Brevet  Second  Lieutenant  Wm.  Proctor  Smith,  stationed  at  Detroit, 
Michigan,  assistant  to  Captain  Meade. 

Brevet  Second  Lieutenant  Dixon,  assigned  as  a  graduate  cadet  to  the 
corps  in  July;  is  on  leave  of  absence  granted  by  law  to  graduates  of 
the  Military  Academy.  He  is  under  orders  to  report  to  headquarters 
department  of  Oregon. 

Brevet  Second  Lieutenant  Echels,  assigned  as  a  graduate  cadet  to  the 
corps  in  July;  was  on  duty  at  the  Military  Academy;  now  on  leave  of 
absence  granted  by  law  to  graduates  of  the  Military  Academy;  at  the 
expiration  of  which  he  is  ordered  to  headquarters  of  the  department 
of  Oregon. 

The  duties  of  the  corps  at  the  date  of  its  present  organization  were 
limited  to  the  extent  of  country  embraced  between  the  Atlantic  coast 
and  the  frontiers  of  the  State«  of  Mississippi  and  Arkansas,  and  be- 
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tween  the  northern  lakes  and  the  Gulf  coast.  Within  comparatively 
few  years  its  duties  have  extended  to  the  coast  of  the  Pacific,  in  ex- 
plorations and  surveys,  in  the  construction  of  military  roads,  Mid 
with  the  army  in  the  several  military  departments  west  of  the  fron- 
tier of  the  old  States  of  the  Union.  Pour  of  its  officers  have  been 
during  the  present  year  on  duty  with  the  army  in  Utah,  four  are  now 
under  orders  to  the  department  of  Oregon,  and  one  is  at  the  head- 
quarters of  the  department  of  New  Mexico,  and  one  at  the  headquar- 
ters of  the  department  of  the  Pacific.  An  increase  of  the  corps  is 
necessary  to  meet  the  demands  of  the  government  for  its  services, 
and  the  recommendation  made  in  previous  reports  is  now  renewed. 
It  is  also  recommended  that  a  company  of  pioneers  be  attached  to, 
and  officered  from  the  corps,  to  consist  of  one  hundred  enlisted  men, 
including  the  requisite  non-commissioned  officers,  with  the  rank,  pay. 
and  emoluments  allowed  by  law  to  the  company  of  sappers  and 
miners.  Detachments  of  the  company  should  be  assigned  to  duty  at 
the  headquarters  of  the  several  military  departments,  under  the  com- 
mand of  an  officer  or  officers  of  the  corps,  to  aid  in  reconnaissance 
and  survey  and  in  the  construction  of  military  roads,  the  details  for 
this  duty  now  being  taken  from  the  line  of  the  army.  A  more  intel- 
ligent class  of  operators  could  be  thus  secured  to  the  government, 
who,  by  the  instruction  of  the  officers,  would  soon  be  competent  to 
act  as  assistants  and  computers,  and  to  execute  the  field  drawings  and 
sketches. 

The  addition  to  the  corps  as  proposed  would  be  five  captains,  ten 
first  lieutenants,  ten  second  lieutenants,  ten  sergeants,  ten  corporals, 
two  musicians,  and  thirty-nine  privates  of  the  first  class  and  thirty- 
nine  privates  of  the  second  class. 

The  recommendation  in  previous  reports  to  provide  for  the  pre- 
servation and  repairs  of  the  steam-dredges  is  again  urged.  An  ap- 
propriation of  $20, 000  is  required  for  this  purpose. 

I  would  invite  your  attention  to  the  preservation  and  repair  of  the 
works  of  improvement,  harbors  and  rivers,  the  balances  of  former 
appropriations  being  almost  exhausted. 

An  appropriation  of  $600,000  is  required,  as  is  also  an  appropria- 
tion of  $25,000,  for  the  payment  of  arrearages. 

A  brief  summary  of  the  operations  under  the  direction  of  the 
bureau,  with  extracts  from  the  reports  relating  thereto,  is  presented 
herewith. 

SURVEY   OP   NORTHERN   AND   NORTHWESTERN  LAKES. 

The  report  is  divided  into  three  several  heads  : 

I.  Office  toork.     II.  Field  toork.     III.  Estimate. 

Office  work. — During  the  past  winter  the  personnel  of  the  snrvey 
was  employed  in  the  office  at  Detroit  in  projecting  the  field  notes  of 
the  previous  season's  work.  These  comprised  seventeen  sheets  of 
detailed  hydrography  and  topography,  all  of  Saginaw  bay,   except 
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one  sheet,  which  was  the  final  chart  of  Maumee  bay  and  river.  There 
were  included  in  these  sheets  8,850  square  inches  of  drawing.  The 
computations  for  the  final  reduction  of  the  base  line,  for  the  triangu- 
lation,  for  the  latitude  and  longitude  of  the  astronomical  stations,  and 
for  the  geodetic  elements  for  the  projection  of  the  triangulation,  all 
of  the  Saginaw  bay  survey,  were  completed. 

In  the  drawing  department,  two  charts  of  the  St.  Mary's  river,  the 
chart  of  Maumee  bay  and  river,  and  the  chart  of  Agate  harbor.  Lake 
Superior,  in  all  four  charts,  were  reduced  and  transmitted  to  the 
engraver  for  publication.  Three  charts  have  been  published  during 
the  past  year,  being  the  harbor  of  Terras,  Lake  Huron,  and  Eagle 
harbor  and  Agate  harbor,  both  in  Lake  Superior.  Work  has  been 
commenced  and  good  progress  made  in  the  charts  of  Eagle  river  and 
Ontonagon,  Lake  Superior;  on  the  final  charts  of  Saginaw  bay,  and  on 
the  preliminary  chart  of  the  Charity  islands.  There  have  been  issued 
from  the  office  gratuitously  to  vessels,  on  the  application  of  owners 
and  masters,  1,674  copies  of  the  published  charts  between  the  dates 
of  October  1,  1857,  and  September  30,  1858.  The  rule  has  been 
adopted  of  issuing  the  charts  to  the  vessel  in  lieu  of  the  master,  for 
the  time  being,  to  insure  less  frequent  reapplication  for  charts  from 
the  same  vessel.  The  demand  for  charts  increases  so  much,  and  with 
it  the  difiiculty  of  keeping  a  supply  on  hand,  that  the  plan  is  sug- 
gested of  putting  a  nominal  price  on  the  charts  and  ofiering  them  for 
sale. 

Fidd  opercUions. — Six  parties  took  the  field  early  in  the  spring,  one 
for  off-shore  hydrography,  one  for  triangulation,  one  for  astronomical 
and  magnetic  observations,  and  three  for  the  determination  of  the 
topography  and  hydrography  of  the  four-fathom  curve  of  the  shore- 
line. 

These  parties  were  still  in  the  field  on  September  30,  and  had 
accomplished  to  that  date  as  follows : 

The  off-shore  hydrography  of  Saginaw  bay,  of  Thunder  bay,  and  of 
sixty  miles  of  the  Lake  Huron  coast  has  been  completed,  the  sound- 
ings being  carried  to  an  average  depth  of  thirty  fathoms,  and  at  an 
average  distance  of  nine  miles  from  shore.  The  triangulation  has 
been  extended  over  Saginaw  bay.  Thunder  bay,  and  between  this  last 
and  Presque  Isle.  The  latitude,  longitude,  and  magnetic  elements  of 
declination,  dip,  and  intensity  have  been  determined  at  four  stations 
in  Lake  Huron.  The  topography  and  hydrography  to  the  four-fathom 
curve  of  the  shore-line  of  Lake  Huron  have  been  obtained  for  a  space 
of  one  hundred  and  seventy-seven  miles;  in  other  words,  the  data 
obtained  for  the  final  chart  of  Saginaw  bay,  the  preliminary  charts  of 
Thunder  bay,  and  of  the  harbors  of  Presque  Isle  and  Middle  island. 
Lake  Huron,  and  nearly  all  the  data  required  for  the  final  chart  of 
the  Lake  Huron  coast  within  the  limits  of  the  United  States. 

Estimate. — In  the  estimate  for  future  operations  it  is  proposed  to 
complete  the  survey  of  Lake  Huron,  already  so  far  advanced,  and  to 
place  that  portion  of  the  existing  force  not  required  for  this  purpose 
in  Lake  Superior.  To  carry  out  this  project  will  require  $100, 371  15, 
an  amount  a  little  larger  than  the  appropriation  for  the  current  fiscal 
Vol.  ii 66 
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year,  due  to  the  fact  that  operations  must  of  necessity  be  carried  on 
in  two  lakes  simultaneously.  Attention  is  called  to  the  urgent  neces- 
sity of  extending  the  survey  of  the  north  end  of  Lake  Michigan,  to 
include  the  Pox  and  Manitou  islands,  together  with  Green  bay  and 
its  approaches,  and  the  sum  of  $50,000  is  asked  for  this  purpose,  if  it 
should  be  the  will  of  Congress  to  authorize  this  work. 

Considerations  are  advanced  the  purport  of  which  is  to  demon- 
strate that  economy  and  a  true  regard  to  the  public  interests  would 
dictate  larger  appropriations,  which  would  authorize  the  expansion 
of  the  present  work  to  proportions  more  commensurate  with  its  real 
importance,  and  would  enable  results  to  be  produced  more  rapidly, 
and  thus  satisfy  the  eager  and  constant  demand  for  information. 

Survey  of  the  ddta  €f  the  Mississippi. — The  engineer  in  charge  of 
this  work.  Captain  Humphreys,  resumed  its  active  prosecution  during 
the  last  fall.  Gauge  rods  were  established  at  prominent  poiots; 
measurements  and  soundings  of  the  high  water  cross  sections  made; 
corresponding  measurements  of  velocities  made;  measuring  dimen- 
sions of  crevasses  and  collecting  information  thereof,  &c. ,  also  occu- 
pied his  attention;  chain  and  level  surveys  made,  and  profiles  of  rail- 
road routes  crossing  the  overflowed  lands  obtained. 

The  following  extract  from  his  report  will  be  read  with  interest: 

**The  resumption  of  field  work  at  this  time  has  been  singularlj 
fortunate.  The  flood  of  this  year  is  the  first  which  has  occurred  since 
the  field  work  of  the  survey  in  1851,  and  observations  like  those 
undertaken  this  year  would  have  been  of  comparatively  little  value 
before  this  season.  The  parties  were  all  organized,  the  river  gauges 
erected,  Ac,  Ac,  before  the  river  began  to  rise  last  winter,  and  all 
the  phenomena  of  the  high  water  of  this  year  have  been  accurately 
observed  in  a  manner  which,  together  with  the  results  of  other  infor- 
mation collected,  and  with  the  results  of  former  examinations,  inves- 
tigations, and  surveys,  cannot  fail  to  supply  the  data  required  to  solve 
the  problems,  which  can  only  be  solved  by  investigations  as  extended 
and  elaborate  as  those  enumerated." 

Improvement  of  Bed  river  at  and  near  the  Raft. — The  unexpended 
balance  of  the  last  appropriation  has  been  mostly  applied  in  cutting 
and  removing  newly  formed  raft  from  the  main  river  a  little  above 
the  outlet  into  Dutch  John's  lake;  the  lake  being  now  converted  into 
a  capacious  receptacle  for  the  logs,  Ac,  removed  from  the  raft  above 
its  head. 

Fresh  accumulations  of  drift,  however,  have  been  contributed  to 
prolong  the  raft  upward  in  the  main  river  more  rapidly  than  the  small 
force  were  able  to  reduce  its  extent  by  their  efibrts  applied  at  the 
foot  of  this  portion  of  the  raft. 

The  drift  wood  likely  to  be  brought  down  by  the  ensuing  high 
freshets  will  probably  prolong  the  raft  upwards,  even  beyond  the 
head  of  Red  bayou,  the  only  channel  now  practicable  between  lower 
ttnd  upper  Red  river;  a  result  which  will  prove  detrimental  to  the 
commerce  of  the  Red  river  country,  both  in  a  civil  and  military  point 
of  view.  In  submitting  an  estimate  for  five  consecutive  years  tk® 
superintending  engineer  remarks: 
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**I  have  every  reason  to  believe  that  the  navigation  of  Red  river 
cannot  be  kept  clear  of  obstructions  otherwise  than  by  annual  efforts 
at  removing  the  rafts,  which  are  continually  liable  to  be  enlarged  and 
renewed  by  annual  accumulations  of  drift  wood;  and  am  also  persuaded 
that  the  sums  proposed  to  be  appropriated,  as  above,  will  be  sufficient 
to  keep  the  river  open  and  navigable  for  steamers  of  light  draught 
during  the  period  above  contemplated.  I  am,  moreover,  persuaded 
that  a  manifold  remuneration  would  accrue  to  the  benefit,  not  only  of 
the  river  commerce,  but  to  that  of  the  country  at  large,  from  the 
proposed  outlay  in  the  way  of  appropriations  by  Congress." 

Of  the  removal  of  obstructions  from  the  mouths  of  the  Mississippi. — Two 
distinct  contracts  were  made,  one  for  the  removal  of  obstructions  from 
the  Southwest  pass,  the  other  for  the  removal  of  obstructions  at  Pass 

r Outre.  Each  contract  provided:  first,  for  the  opening  the  chan- 
nel in  each  pass;  and  second,  for  keeping  open  the  channel  in  each 
pass  during  a  period  of  four  and  one-half  years,  from  and  after  the 
dates  at  which  the  channels  in  the  respective  passes  shall  have  been 
opened. 

Unavoidable  delays  and  insurmountable  difficulties  induced  the 
contractors  to  apply  for  extension  of  time  for  fulfilling  the  first 
branches  of  their  contracts,  which  was  granted  by  the  department. 

The  superintending  engineer  remarks: 

**The  indulgence  granted  in  this  case  was  accompanied  by  another 
of  equal  propriety  and  necessity,  which  admitted  of  a  reduction  of  the 
depth  of  the  channels  to  be  opened  from  twenty  to  eighteen  feet, 
owing  to  the  obvious  inadequacy  of  the  means  appropriated  to  open 
channels  of  a  greater  depth  than  that  last  mentioned. '^ 

The  channel  at  the  Southwest  pass  was  opened  across  the  tidal  bar 
in  May  last,  and  that  at  Pass  i,  F  Outre  in  September.  Both  channels 
are  easy  of  navigation  for  vessels  drawing  not  more  than  eighteen  feet. 

A  further  appropriation  of  $13,177  95  will  be  required  for  defray- 
ing the  expenses  likely  to  be  incurred  in  the  supervision,  inspection, 
Ac,  of  the  work  remaining  to  be  done,  under  the  contracts  for  the 
removal  of  obstructions  from  the  mouths  of  the  Mississippi  during  a 
period  of  four  and  one-half  years  from  the  date  of  opening  the  channel* 

For  the  details  of  the  estimate  and  the  necessity  therefor,  I  beg 
leave  to  refer  you  to  the  report  of  Colonel  Long,  hereto  appended, 
marked  **B." 

Of  disbursements  and  settlements  on  account  of  western  rivers  at 
large. — The  expenditures  for  the  year  have  amounted  to  $2,165  01. 
The  unexpended  balance  is  $4,098  26,  which  will  be  applied  to  the 
liquidation  of  incidental  expenses  accruing  from  time  to  time  on 
account  of  the  duties  relating  to  the  improveineut  of  western  rivers 
at  large. 

Improvement  of  the  Ohio  river,  induding  Cumberland  dam. — Tho 
work  done  under  this  appropriation  within  the  last  fiscal  year  consists 
merely  in  the  blasting  of  rocks  in  the  Indiana  chute  or  channel  at  the 
Palls  of  the  Ohio,  which  exhausted  the  entire  balance  of  the  appro- 
priation. 
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Improvement  of  the  Mississippi,  Missouri,  and  Arkansas  rivers,— 
Nothing  having  been  done  during  the  last  fiscal  year,  no  expenditiu'es 
have  been  incurred. 

The  balances  remaining  on  hand  were,  by  direction  of  the  bureau, 
transferred  to  Captain  Abert,  with  the  view  of  finally  adjusting  and 
settling  the  matters  pertaining  to  these  rivers. 

For  the  further  prosecution  of  the  work  on  the  western  rivers,  Ac, 
during  a  period  of  five  years  from  and  after  June  30,  1859,  the  super- 
intending engineer  presents  the  following  summary  estimates: 


Object  for  whkb  appropriations  are  wanted. 


Improvement  of  Missiesippi  river 

Improvement  of  Minonri  river 

Improvement  of  Arkansas  river . 

Improvement  of  Bed  river 

Improvement  of  Ohio  river ...... 

Improvement  of  Illinois  river ., 

Supervision,  inspection,  &c  ,  of  the  works  at  the  mouths  of 
the  Mississippi  river,  for  a  term  of  4i|  years 


Cost  of  craft  and 
working  same 
f6r  1st  year. 

Annual  oost  of 
working  craft 
for  2d,  Sd.  4th 
and  5th  yeam. 

$172,900 

$92,400 

94,600 

59,100 

58,900 

28,400 

110,350 

52,550 

71,700 

38,700 

24,800 

9,300 

IS. 178 

Improvement  of  JJes  Moines  Rapids  of  the  Mississippi  river. — ^The 
operations  have  been  seriously  retarded  by  the  continued  stage  of 
high  water,  which  is  now  about  four  feet  above  low  water  and  rising, 
with  no  prospect  of  low  water  this  season.  Until  the  27th  of  June, 
1858,  the  work  was  prosecuted  by  hired  labor,  but  on  that  date  a  con- 
tract, after  thirty  days  public  notice,  was  entered  into  with  J.  C 
Osgood,  of  Troy,  New  York,  the  lowest  bidder. 

The  agent  remarks :  *  *  I  confess  that  I  am  not  entirely  satisfied  witii 
the  work  of  the  steam  chisels.  They  are  effective,  but  do  not  cut  as 
rapidly  as  I  had  been  led  to  believe.  It  is,  however,  proper  to  say 
that  no  work  whatever  could  have  been  done  this  season,  on  account 
of  the  high  water,  by  drilling  and  blasting." 
Expenditures  during  the  year  ending  June  30,  1858  •  •  •  •   $47,370  90 

Amount  required  next  year  .  •  • 

Amount  required  to  complete  the  work,  according  to  plan  700,000  OO 
Extent  of  navigation  to  be  benefitted,  from  St.  Paul  to 

New  Orleans 2,000  miles. 

Improvement  cf  Rock  Island  Rapids  of  the  Mississippi  river, — There 
being  no  appropriation  applicable  to  this  improvement,  no  work  has 
been  done  during  the  last  year. 
Amount  necessary  to  complete  the  work,  according  to 

plan $500,000  00 

Amount  which  might  be  judiciously  expended  next  year      50,000  00 

Deepening  channel  over  the  St.  Clair  Flats. — At  the  date  of  the  last 
annual  report  a  cut  from  forty  to  forty-five  feet  wide,  and  about  four- 
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teen  feet  in  depth,  had  been  excavated  entirely  through  the  flats, 
from  the  river  channel  to  the  deep  water  of  the  lake.  The  dredging 
has  since  progressed  until  the  remnant  of  the  appropriation  was  nearly 
exhausted.  A  survey  of  the  excavated  channel  has  been  made,  and 
a  map  of  the  result  exhibits  also  the  sites  of  the  light-house  and 
beacon  now  in  process  of  erection  as  aids  to  the  navigation  of  this 
channeL  The  printing  of  this  map  for  immediate  distribution  is 
strongly  urged.  The  excavated  channel  is,  at  the  upper  end  of  the 
cut,  the  narrowest  part,  200  feet  in  width  between  the  12  feet 
curves.  At  the  lower  (or  the  lake  end)  it  is  275  feet,  which  is  almost 
the  average  width  throughout.  The  average  width  between  the  13 
feet  curves  is  about  230  feet,  with  depth  from  14  to  16 J  feet.  The 
officer  in  charge  remarks:  **In  conformity  with  your  instructions  I 
have  endeavored  to  form  a  complete  channel  through  the  St.  Clair 
Flats,  and  to  render  it  as  perfect  as  the  means  placed  at  my  disposal 
by  the  appropriation  would  allow.  This  I  claim  to  have  accomplished, 
and  if  I  am  correctly  informed  all  the  lake  navigators  are  gratified  at 
the  result"  The  channel's  capacity,  in  point  of  depth,  was  limited 
by  the  amount  of  the  appropriation.  To  meet  the  exigency  of  low 
water  in  succeeding  years  it  is  recommended  that  a  deep  cut  through 
the  new  channel,  150  feet  in  width,  be  made,  for  which  the  engineer 
in  charge  submits  an  estimate  of  $50,000.  I  beg  to  call  your  atten- 
tion to  the  report  of  Captain  Whipple,  herewith  appended,  for  the 
highly  interesting  facts  pertaining  to  the  rise  and  fall  of  the  waters 
of  the  lakes  therein  presented. 

For  building  foundations  for  a  light-hoiise  and'  beacon  on  St.  Clair 
Flats. — The  plans  submitted  for  these  structures  were  approved  by 
the  bureau  on  the  15th  of  June  last.  The  materials  were  immediately 
sought  for.  The  piles  forming  the  two  clusters  to  support  the  light- 
house and  beacon  have  been  driven  ;  the  cribs  to  surround  the  piles 
have  been  constructed  and  sunk  in  their  position  in  seven  and  eight 
feet  water  respectively,  and  rise  seven  feet  above  the  surface  of  the 
lake. 

The  concrete  used  in  the  foundations  is  made  of  Rosendale  cement; 
the  iron  girders  and  beams  are  in  the  process  of  construction.  The 
operations  have  been  much  retarded  by  stormy  weather.  The  present 
appropriation  will  complete  these  works,  unless  unforeseen  difficulties 
should  be  experienced. 

For  deepening  the  channel  of  8t.  Mary*s  river. — Since  the  last 
annual  report  a  most  important  change  has  been  effected,  upon  the 
recommendation  of  Captain  A.  W.  Whipple,  the  engineer  in  charge, 
by  the  substitution  of  a  new  channel  for  that  originally  adopted.  A 
board  of  engineers  was  appointed  by  the  Secretary  of  War  to  report 
which  of  the  three  channels  through  the  flats  of  Lake  George  was 
the  most  favorable  for  improvement.  The  board  recommended  the 
middle  channel.  A  joint  resolution  of  Congress  authorized  the 
Secretary  of  War  to  cause  the  appropriation  to  be  expended  on  such 
channel  as  he  deemed  best  Accordingly  the  Secretary  of  War  ap- 
proved the  change  suggested  by  Captain  Whipple  and  recommended 
by  the  board  of  engineers. 
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'*  Meanwhile,  there  being  no  authority  to  suspend  the  work,  the 
dredging  of  the  west  channel  was  carried  on  at  a  great  sacrifice  of 
the  appropriation,  until  June  12,  1858."  *****  ^'Onthe 
14th  June  the  dredging  was  commenced  in  the  middle  channel,  which 
by  my  direction  had  been  previously  surveyed  and  marked  out  for  the 
purpose  ;  and  since  that  date  the  operation  of  improving  this  passage 
has  progressed  in  the  most  satisfactory  manner.  The  difficulties 
encountered  in  excavating  through  the  middle  passage  have  been 
slight,  in  comparison  to  those  experienced  in  the  west  channel,  as  will 
appear  by  a  reference  to  the  report  and  daily  record  of  the  work.'' 

**The  channel  excavated  through  the  flats  is  nearly  one  hundred 
feet  wide,  from  the  top  of  the  slopes,  and  seventy-five  feet  in  width 
at  the  bottom,  with  depths  varying  from  14  to  15  feet.  This  gratifying 
result  has  been  produced  since  the  14th  of  June." 

At  the  close  of  the  season  it  is  believed  that  the  excavated  channel 
will  be  120  feet  in  width.  To  complete  the  channel,  with  a  width 
of  300  feet  and  a  depth  of  14  feet,  further  appropriations  will  be 
needed.  At  the  East  Neebish  rapids,  a  channel  has  been  excavated 
eighty  feet  in  width,  and  from  14  to  18  feet  in  depth.  A  chart  of  this 
improvement  accompanies  the  report,  which  should  be  printed  for 
distribution  to  navigators  of  the  lakes. 

The  engineer  in  charge  recommends  the  deepening  of  the  centre  of 
the  Neebish  channel,  50  feet  in  width  to  the  depth  of  17  feet,  to 
meet  the  depression  of  water  in  succeeding  years.  The  estimates  for 
completing  the  separate  portions  of  this  improvement  require  an 
additional  appropriation  of  $77,546. 

I  invite  your  special  attention  to  the  report  and  estimates  of  Captain 
Whipple,  hereto  appended,  (marked  '*H.") 

MILITARY  ROADS  IN  MINNESOTA. 

I.  Military  road  from  Paint  Douglass  to  the  mouth  of  St.  LomB 
river. — This  road  has  been  worked  to  the  121st  mile.  There  remains 
to  be  opened  57  miles,  for  which  appropriations  of  funds  are  required. 
The  increased  high  water  of  the  present  season  has  shown  that  a 
revision  of  the  previous  estimate  is  needed.  An  increase  of  about 
$6,000  makes  the  present  estimate  $50,000. 

The  importance  of  this  road  is  derived  from  the  fact  that  it  is  the 
only  road  connecting  the  head  of  navigation  on  the  Mississippi  with 
Lake  Superior. 

II.  Military  road  from  Fort  Bipley,  via  Crow  Wing  river ^  to  the 
main  road  leading  to  the  Red  River  of  the  North. — The  route  for  this 
road  was  surveyed  in  1857;  a  special  report  and  map  of  which  was  sub- 
mitted by  Captain  Thom.  Congress  failed  to  appropriate  at  its  last 
session.  A  portion  of  the  '*  first  section,"  a  distance  of  37 J  miles, 
has  been  opened.  On  the  first  29  miles  from  Fort  Ripley  the  streams 
are  all  bridged,  excepting  the  Mississippi  at  Crow  Wing  village, 
where  there  is  a  good  ferry,  and  at  Gull  river,  where  a  bridge  is 
essential.     The  estimate  for  continuing  the  road  has  also  undergone 
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a  revision,  based  upon  more  accurate  information,  as  to  prices  for 
labor  and  materials,  and  is  increased  to  $32, 800. 

A  branch,  or  rather  an  extension  of  this  road  is  deemed  highly  ne- 
cessary, inasmuch  as  the  newly  established  military  post  should  have 
easy  communication  with  Fort  Ripley.  The  length  of  the  proposed 
extension  will  be  sixty  to  sixty-five  miles,  for  which  an  estimate  of 
$41,100  is  presented.  In  addition  to  this  is  presented  an  estimate  for 
bridges  across  the  Mississippi  and  the  Crow  Wing,  and  for  trestle 
work,  $19,100. 

III.  Military  road  from  Mendota  to  the  mouth  of  Big  Siovx  river. — 
The  entire  length  of  this  road  according  to  the  original  survey  (1863)  is 
279  miles  The  route  was  re-surveyed  by  Captain  Thom  as  far  as  the 
178th  mile,  (measured  from  the  mouth  of  the  Big  Sioux,)  a  distance  of 
101  miles,  and  constructed  (owing  to  the  small  amount  appropriated) 
in  a  manner  only  to  make  that  portion  of  the  road  barely  practica- 
ble, by  the  construction  of  such  bridges,  culverts,  corduroying,  &c., 
as  were  most  necessary.  As  the  county  road  has  become  opened  by 
settlement,  it  is  shown  that  a  still  better  and  shorter  route  can  be 
obtained  between  the  point  where  the  construction  terminates  and 
the  mouth  of  the  Big  Sioux,  than  that  followed  by  the  original  explo- 
ration. The  estimate  for  surveys  and  construction  is  $39, 700.  For 
details  of  these  roads,  see  report  of  Captain  Stansbury,  who  suc- 
ceeded Captain  Thom,  as  engineer  in  charge,  in  June  last. — (See 
Appendix  D.) 

Military  road  from  Fort  RHey  to  Bridget^  a  PaaSy  Kansas  Territory. — 
The  unexpended  balance  of  this  appropriation  is  being  applied  to 
the  construction  of  bridges  and  working  the  portion  of  the  road  be- 
tween Fort  Riley  and  Fort  Kearney,  all  of  which  is  under  contract. — 
The  road  is  now  in  good  travelling  condition  for  fifty  miles  above  Fort 
Riley,  as  it  will  be  to  Fort  Kearney,  on  the  completion  of  the  contract 
work,  or  by  the  first  of  December  next. 

The  engineer  in  charge  of  construction,  suggests  the  opening  of  a 
route  from  Fort  Riley  to  Utah,  crossing  the  Republican  Fork  of  the 
Kansas  River  at  or  near  Fort  Riley  ;  thence  following  the  dividing 
ridge  between  the  forks  of  the  Kansas  river,  by  such  route  westward 
as  shall  be  shortest  and  most  feasible  for  travel,  and  thence  to  the 
most  practicable  pass  in  the  Rocky  mountains. 

Military  road  in  Nebraska  Territory,  from  a  point  on  the  Mis- 
souri river  (Omaha)  opposite  Counxnl  Bluffs  City,  to  New  Fort  Kearney. — 
The  bridges  and  embankments  under  contract  at  the  period  of  ren- 
dering the  last  annual  report,  have  been  completed.  Many  small 
bridges  have  been  built  and  other  work  done  by  hired  labor  and 
purchased  materials.  All  the  bridges  on  the  road  have  withstood  the 
heavy  freshets  of  the  present  year,  whilst  most  of  those  in  Kansas  and 
Nebraskfii,  and  many  in  Iowa  and  Missouri,  have  been  washed  away. 
The  road  is  now,  with  the  exception  of  the  Loup  Fork,  a  good  wagon 
road  for  all  the  dry  season  of  the  year.  A  bridge  at  Loup  Fork, 
and  small  bridges,   corduroy  crossings,   culverts,   ditches,   embank- 
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ments  <&c.,  £c.,  are  now  necessary  to  complete  the  road  and  make  it 
practicable  at  all  seasons ;  for  which  the  estimate  of  $108,500,  pre- 
sented in  the  last  annual  report,  is  renewed.  The  importance  of  this 
road  in  a  civil  and  military  point  of  view,  is  clearly  exhibited  by 
Captain  Beckwith,  U.  S.  A.,  the  engineer  in  charge,  in  his  report 
herewith  appended,  marked  '*M/' 

MILITARY  ROADS  IN   NEW  MEXICO. 

I.  From  Fart  Union  to  Santa  Fe. 

II.  From  Secalote  to  Albuquerque 

III.  From  Canada  to  Ahequea. 

IV.  From  Taos  to  Sa/nta  Fe. 

V.   From  Santa  Fe  to  Dona  Ana. 

I.  Road  from  Fort  Union  to  Santa  Fe. — The  amount  of  labor  be- 
stowed upon  this  road  is  10, 499  J  days'  work  of  foreman,  mechanics,  and 
laborers,  and  131  days'  use  of  teams  ;  the  result  of  which  has  been 
to  overcome  two  of  the  most  formidable  obstacles  upon  the  route, 
namely,  the  rocky  hill  near  Secalote,  and  the  rough  and  dangerous 
route  through  the  Apache  Canon.  The  above  is  all  in  use,  having 
been  thrown  open  as  successive  portions  of  it  were  completed.  Be- 
tween **Rock  CorralV  and  Apache  Cafion,  a  large  amount  of  work 
has  been  applied  to  the  new  route  across  a  mountain  spur,  and  it  is 
hoped  that  the  balance  of  the  appropriation  will  open  this  section  for 
travel.  A  portion  of  it  has  been  in  use  for  three  months.  This  road 
affords  the  communication  between  Port  Union  and  the  headquarters 
of  the  military  department  of  New  Mexico,  and  is  also  used  as  the 
best  route  at  present  between  Fort  Union  and  the  principal  depot 
at  Albuqerque.  It  is  a  portion  of  the  great  mail  route  between  the 
old  States  of  the  Union  and  the  largest  settlements  of  New  Mexico ; 
it  is  in  short  the  principal  entrance  to  the  heart  of  this  Territory.  The 
estimate  for  completing  this  road  is  $35,000,  for  the  details  of  which 
see  Appendix  *'F'. 

II.  JSoad  from  Secalote  to  Albuquerque. — ^The  labor  expended  upon 
this  road  is  1,479^  days'  work  of  foreman,  mechanics  and  laborers, 
and  124  days'  use  of  teams;  the  result  of  which  is  a  new  road  which 
affords  an  easier  descent  from  the  mouth  of  the  canon  Carnuel  to  the 
Albuquerque  plain,  and  within  the  cafion  many  of  the  difficulties  have 
been  removed,  and  the  road  rendered  comparatively  safe.  Still  much 
remains  to  be  done  to  make  a  good  and  permanent  road  through  the 
canon.  It  is  necessary  to  pass  through  this  canon  in  the  route  be- 
tween Albuquerque  and  Fort  Stanton,  and  in  getting  the  supplies  of 
timber  and  fuel  for  the  new  depot  at  Albuquerque.  The  two  canons, 
Carnuel  and  Blanco,  in  this  road,  required  the  first  attention, 
which  will  probably  exhaust  the  amount  of  appropriation — $10,000. 
There  is  another  point  of  great  difficulty  which  should  be  improved 
to  afibrd  an  easier  route  between  the  eastern  borders  of  the  Territory 
and  the  military  depot  at  Albuquerque. 
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The  amount  yet  required  to  complete  the  road  is  $23, 000.     For  the 
details  of  the  estimate,  see  Appendix  **F.' 


if 


III.  Boad  from  Canada  to  Abequea. — ^The  labor  bestowed  upon 
this  road  is  1,138  days'  work  of  foreman,  mechanics,  and  laborers,  and 
13  days'  use  of  teams.  **This  road  derives  its  military  importance 
from  the  fact  that  Abequea  formerly  was  garrisoned  by  our  troops, 
and  is  likely  to  be  again  occupied,  as  it  is  one  of  the  avenues  by  which 
to  enter  the  Navajo  country.  A  certain  degree  of  importance  and 
interest  must  also  be  attached  to  it  as  the  eastern  terminus  of  the  ^old 
Spanish  trail.'  " 

rV.  Road  from  Taoa  to  Santa  Fe. — *'This  road  is  of  very  great 
interest  and  importance,  whether  considered  in  a  commercial  or  mili- 
tary light,  as  the  means  of  aflFording  an  easy  outlet  for  the  abundant 
products  of  the  rich  and  justly  celebrated  valley  of  Taos,  or  as  the 
route  of  communication  between  the  headquarters  of  the  department 
and  the  upper  posts  of  the  valley  of  the  Rio  del  Norte." 

The  road  now  used  presents  many  difficulties,  being  very  circuitous 
and  rough. 

After  careful  examination  of  the  several  routes,  the  engineer  in 
charge  recommends  for  improvement  the  route  from  Taos,  via  '*Sien- 
aguilla;"  thence  through  the  cafion  of  the  Eio  del  Norte  to  La  Joza; 
and  thence  by  the  road  common  to  all  the  routes,  to  Santa  Fe  ;  being 
in  all  73  miles,  and  14  miles  shorter  than  the  present  road.  The 
amount  of  appropriation  required  to  complete  this  important  work  is 
$113,000.     For  details  of  estimate,  see  Appendix  **F. 
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V.  Boad  from  Santa  Fe  to  Dona  Ana. — This  route  constitutes  the 
line  of  communication  between  the  headquarters  of  the  department  at 
Santa  Fe  and  the  military  posts  down  the  Rio  del  Norte,  and  also,  in 
part,  between  these  posts  and  those  east  and  west  of  that  river,  in 
New  Mexico. 

The  sum  of  $12,000  originally  appropriated  for  this  long  road  of 
some  300  miles,  was  entirely  too  small.  The  small  balance  that  came 
into  the  hands  of  the  engineer  in  charge  has  been  applied  to  that 
section  of  the  road  between  Santa  Fe  and  Albuquerque,  and  a  party 
has  been  at  work  upon  the  descent  into  the  valley  of  the  Galisteo. 
For  the  completion  of  this  road,  including  survey  for  location,  between 
Albuquerque  and  Dona  Ana,  the  sum  of  $25,000  is  required. 

For  detailed  information  of  the  military  roads  in  the  department  of 
New  Mexico,  I  ask  your  attention  to  the  report  and  estimates  of 
Captain  Macomb. — (Appendix  *'F.") 

MILirARY  ROADS   IN  SOUTHERN   OREGON. 

I.  Road  from  Camp  Stewart  to  Myrtle  creek. — The  length  of  this 
ro6^  is  about  ninety-five  miles,  the  more  difficult  portions  of  which 
have  been  mostly  worked  by  hired  labor.  The  bridges  and  certain 
portions  of  the  road  that  would  have  been  difficult  to  supervise,  have 
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been  done  by  contracts,  viz.:  repairs,  &c.,  of  thirteen  miles,  and 
construction  of  three  bridges  of  lengths  of  seventy-five  feet,  one 
hundred  and  fifty  feet,  and  one  hundred  and  thirty  feet  respectively, 
and  agreements  have  been  entered  into  for  the  erection  of  other 
small  bridges.  The  character  of  the  road  that  has  been  opened  per- 
manently is  sixteen  feet  in  width,  free  from  roots  and  stumps,  the 
timber  cut  down  to  widths  of  thirty  and  sixty  feet.  The  width  is 
reduced  where  there  is  heavy  earth  or  rock  excavation,  but  in  all 
places  it  will  be  easily  practicable  for  a  six  mule  team.  The  engineer 
in  charge,  Lieutenant  Mendell,  reports:  ^^An  additional  amount  of 
$10,000  is  very  much  needed  to  complete,  on  the  same  scale,  the 
whole  line.  Immediately  north  of  the  canon  there  is  an  interval  of 
two  miles  where  high  cliffs  abut  against  the  stream,  and  which,  in 
high  water,  is  impassable.  This  corrected,  the  main  route  to  Califor- 
nia will  be  a  most  excellent  road.  If  it  is  not  built  by  the  govern- 
ment, it  is  probable  that  it  will  remain  in  its  present  state  for  many 
years  to  come." 

II.  Rood  from  ScGttshtrg  to  Myrtle  creek, — ^This  road  is  a  continu- 
ation of  the  road  from  Camp  Stewart  to  Myrtle  creek.  It  is  abont 
sixty-five  miles  in  length.  Laboring  parties  have  been  employed  in 
the  general  repair  of  the  road,  and  in  the  construction  of  bridges  of 
a  substantial  character.     Contracts  have  been  made — 

1.  For  the  construction  of  several  bridges,  the  aggregate. length  of 
which  is  316  feet; 

2.  For  the  repair  of  the  bridge  over  Deer  creek  at  Roseburg,  of 
175  feet  in  length;  and 

3.  For  the  construction  of  a  bridge  over  the  Kansas  swale,  220 
feet  in  length. 

*  It  has  been  the  aim  on  these  roads  to  make  the  improvements  of 
the  most  permanent  character,  and  to  improve  those  points  which  the 
sparse  population  would  have  been  unable  to  accomplish  for  years  to 
come.^' 

MILITARY  ROAD  FROM  SALEM  TO  ASTORIA,   OREGON  TBBRrTORT. 

At  the  date  of  the  last  annual  report  there  remained  unopened 
sixteen  miles  of  this  road.  This  was  completed  in  October  last 
Further  examination  of  the  country  to  improve  the  location  of  the 
road  is  suggested,  before  applying  the  appropriation  made  at  the 
last  session  of  Congress. 

MILITARY  ROADS  IN  WASHINGTON  TERRFTORY. 

I.  Vancouver  and  SteHacoom  Military  road. — Since  the  last  report 
thirty-three  miles  of  this  road,  lying  between  Fort  Steilacoom  and 
Cowlitz  Plains,  have  been  made  by  contract  and  accepted.  The 
location  of  the  road  was  continued  down  the  west  bank  of  the  Cowliti 
to  Monticello,  seventeen  miles  of  which  have  been  put  under  con- 
tract, which,  when  completed,  will  exhaust  the  funds  on  hand.  There 
remains  eleven  miles  above  Monticello  untouched,  for  which  an  addi- 
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tional  appropriation  of  $10,000  is  required.  To  open  the  line  from 
the  Cowlitz  river  to  Vancouver  an  appropriation  of  $40,000  is  re- 
quired, making  in  all  $50,000  for  the  completion  of  this  road,  the 
military  importance  of  which  has  been  urged  in  former  reports. 

II.  Steilacoam  and  BeUingham  Bay  Military  road. — The  reconnais- 
sance of  this  road  was  completed  in  November  last,  and  the  maps  and 
memoir  have  been  prepared.  There  have  been  completed  by  con- 
tracts nearly  twenty-seven  miles  of  the  road  and  several  hundred  feet 
of  bridges. 

The  portions  worked  lie  betw^een  Puyallup  river  and  Seattle,  about 
twenty  and  one-fourth  miles;  and  at  BeUingham  bay,  five  and  a  half 
miles.  A  bid  for  a  trail  from  Seattle  to  Whatcom  was  made,  but  the 
balance  on  hand  not  being  sufficient  to  open  the  line  throughout,  it 
was  rejected.  An  additional  appropriation  of  $40,000  will  be  neces- 
sary. 

Captain  Thom,  recently  assigned  to  the  charge  of  the  military  roads 
in  Oregon  and  Washington,  presents  the  following  exhibit  of  the 
funds  pertaining  to  the  several  roads,  and  the  amounts  estimated  for 
their  completion: 


1.  Myrtle  creek  to  Camp  Btowart 

2.  Myrtle  creek  to  Scottsborg  ... 

3.  Astoria  to  Salem 

4.  Vanconver  to  Dalles ..... 

5.  Vancouver  to  Steilacoom 

6.  BeUingham  bay  to  Steilacoom 


Amount  of  funds 
on  hand 


$15,653  22 

19,302  40 

31,988  60 

34  73 

4,575  5^ 

8,534  12 


Amount  required 
to  complete. 


$10,000  00 


50,000  00 
40,000  00 


In  addition  to  the  above  roads,  reports  have  been  made  by  this 
bureau,  during  the  past  year,  in  relation  to  the  construction  of  cer- 
tain roads,  and  submitting  estimates  therefor: 

1.  Fort  Steilacoom  to  Port  Walla- Walla $25,000 

2.  Fort  Vancouver  to  Fort  Dalles,  0.  T 25,000 

3.  Mouth   of   Columbia  River,   via  Shoal  Water  bay  and 

Gregg's  harbor,  to  Olympia 70,000 

4.  Olvmpia  to  Port  Townsend 50,000 

6.  Seattle  to  Fort  Colville 50,000 

Inasmuch  as  this  Territory  is  the  field  of  active  hostilities  with 
several  Indian  tribes,  it  is  deemed  proper  to  advert  to  these  reports 
at  this  time,  and  to  renew  the  recommendations  therein  made. 
Respectfully,  sir,  your  obedient  servant, 

J.  J.  ABERT, 
Colonel  Corps  Topographical  Engineers. 
Hon.  John  B.  Floyd, 

Secretary  of  War. 
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Washington,  October  20,  1858. 

Sib:  Since  my  annual  report  of  last  year  my  attention  has  been 
directed  mainly  to  the  question  of  a  chart  of  Lake  Ontario,  conforma- 
bly with  the  indications  of  your  letter  of  the  24th  of  June,  and  21  st  of 
July,  1857.  Owing,  however,  to  the  very  limited  amount  of  money 
assigned  to  the  work,  but  little  has  been  accomplished  with  refer- 
ence to  it. 

It  has  been  suggested  that  Ford's  chart  of  Lake  Ontario  might  be 
used  in  connexion  with  other  materials  in  the  composition  of  a  new 
chart.  I  would,  however,  very  respectfully  state  that  a  close  and 
careful  examination  of  Ford's  charts,  and  a  comparion  of  the  two  edi- 
tions (1836—1856)  which  have  been  in  my  hands,  have  not  inspired 
me  with  confidence  in  either  of  them  as  the  basis  of  a  chart  to  which 
the  bureau  could  give  its  sanction,  or  whose  accuracy  and  suflSciency 
for  the  purposes  of  navigation  the  bureau  could  conscientiously  cer- 
tify. Such  charts  could  only  serve  us  as  preliminary  sketches  or 
f^uides  for  the  field  work  during  the  progress  of  the  actual  survey. 
Moreover,  I  have  found  in  the  bureau  or  elsewhere  but  scant,  in  fact 
scarcely  any  materials  that  we  could  be  warranted  in  using  for  the 
details  of  a  work  purporting  to  be  a  safe  and  sufficient  guide  for  navi- 
gators. In  my  last  annual  report  I  took  occasion  to  offer  some  sug- 
gestions respecting  this  survey,  and  I  proposed  a  further  appropria- 
tion of  means  for  carrying  those  suggestions  into  execution.  Until 
such  suggestions  are  carried  out,  the  navigators  of  Lake  Ontario  will 
have  reason  to  complain,  it  seems  to  me,  that  the  government  fur- 
nishes gratuitously  for  the  upper  lakes,  charts  of  unquestionable 
accuracy  and  in  the  fullest  detail,  as  it  furnishes  also  at  a  merely 
nominal  price  the  charts  which  it  executes  for  the  Atlantic  and  Pa- 
cific coasts,  while,  on  the  contrary,  the  supply  of  charts  for  Lake 
Ontario  is  in  private  hands,  and  want  the  requisite  authenticity.  Be- 
ing a  monopoly,  their  price  to  the  navigator  is  regulated  by  the  will 
of  the  holder  of  the  copyright  in  them,  and  he  charges  three  dollars 
per  copy  for  them,  which  is  certainly  a  very  liberal  price.  What- 
ever the  intrinsic  value  of  those  charts,  their  distribution,  which 
depends  upon  their  price  and  the  estimation  in  which  they  are  held, 
is  very  limited.  It  would  seem  probable,  from  a  comparison  of  dates, 
that  they  do  not  exhaust  an  edition  in  twenty  years  or  thereabouts, 
and  this  is  clearly  very  much  below  the  wants  of  navigators,  if  we 
may  judge  from  the  eager  demu  jd  for  the  charts  of  the  upper  lakes, 
executed  by  the  government. 

In  conclusion,  I  have  respectfully  to  refer  you  to  my  annual  report 
of  last  year,  and  to  renew  the  estimate  which  will  be  found  in  it. 

I  have  the  honor  to  be,  sir,  your  obedient  servant, 

JAMES  KEARNEY, 
Lieutenant  Colond  Topographical  Engineers. 

Colonel  J.  J.  Abbrt, 

Bureau  Topographical  Engineers. 
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Annual  report  of  Lieutenant  Colonel  S.  H.  Long. 

Unitbd  States  Topographical  Office, 

St.  Louis,  October  15,  1858. 

Sm:  In  accordance  with  paragraph  1224  of  the  new  army  regu- 
lations, it  becomes  my  duty  to  submit  an  annual  report  of  my  oflScial 
proceedings  for  the  fiscal  year  ending  on  the  30th  day  of  June, 
1858,  in  season  to  reach  the  Topographical  Bureau  on  or  before  the 
20th  instant,  and  I  now  take  occasion  to  comply  with  the  duty  thus 
enjoined. 

The  services  to  which  my  attention  has  been  directed  during  the 
year  relate,  first,  to  the  improvement  of  Eed  river  at  and  near  the 
raft;  second,  to  the  removad  of  obstructions  from  the  mouths  of  the 
Mississippi;  third,  to  the  construction  of  a  road  from  Fort  Riley  to 
Fort  Kearney,  being  a  portion  of  the  road  from  the  same  point  to 
Bridger's  Pass  in  the  Rocky  mountains;  fourth,  to  disbursements  and 
settlements  on  account  of  weBtem  rivers  at  large;  fifth,  to  the  im- 
provement of  the  Ohio  river,  including  Cumberland  dam;  and  sixth, 
to  the  improvement  of  the  Mississippi,  Missouri,  and  Arkansas  rivers. 

The  proceedings  under  these  several  heads,  including  the  services 
rendered,  and  the  receipts  and  expenditures  incurred  in  the  prosecu- 
tion thereof,  will  be  considered  in  the  order  of  their  enumeration  as 
above,  to  wit: 

1.    0/  the  improvement  of  Bed  river  ai  and  nea/r  the  Raft — C.  A. 

FvUer,  agent. 

The  funds   applicable  to  the   prosecution  of  this   im- 
provement, on  the  Ist  of  July,  1857,  consisted  of  an 

unexpended  balance  of $13,040  13 

The  expenditures  incurred  in  the  prosecution  of  the 
work  during  the  year  ending  on  the  30th  of  June  last, 
were  as  follows,  viz: 

For  the  third  quarter  of  1857 $2, 818  58 

For  the  fourth  quarter  of  1857 3,425  68 

For  the  first  quarter  of  1858 2, 598  43 

For  the  second  quarter  of  1858 2,248  07 

Amount  expended  during  the  year 11,090  76 

Unexpended  balance  on  hand  July  1,  1858 1,949  37 


At  the  date  last  mentioned,  sundry  outstanding  accounts  for  articles 
furnished  and  services  rendered  remained  to  be  paid,  besides  which 
various  other  expenditures  must  unavoidably  be  incurred  in  winding 
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up  the  affairs  of  the  week  and  in  making  a  proper  disposition  of  the 
boats  and  other  apparatus  that  had  been  applied  to  its  prosecution. 

Agreeably  to  the  returns  of  Agent  Fuller,  the  receipts  and  expen- 
ditures incurred  in  this  way  are  as  follows,  viz  : 

Balance  on  hand  as  above,  July  1,  1858 $1,949  37 

Net  proceeds  from  sale  of  public  property 2,615  86 

Amount  of  receipts 4, 565  23 

Expenditures  incurred  in  the  adjustment  of  outstanding 
accounts  and  in  arrangements  for  the  sale  of  the  public 

property,  Ac,  within  the  third  quarter  of  1858 2,723  62 

Uunexpended  balance 1,841  61 


Hence,  it  is  apparent  that  a  portion  of  the  proceeds  arising  from 
the  sale  has  been  applied  in  the  payment  of  expenditures  incurred 
under  the  appropriation  proper,  while  the  residue  has  been  duly 
transferred  to  me  and  placed,  as  usual,  to  the  credit  of  the  fund  for 
the  ** improvement  of  western  rivers  at  large.'' 

Having  duly  considered  the  work  in  its  fiscal  relations,  other  con- 
siderations now  claim  attention. 

For  numerous  details  in  reference  to  the  condition  of  this  work,  and 
to  the  progress  made  towards  its  accomplishment  prior  to  the  close 
of  1857,  1  take  leave  to  refer  to  my  ** Inspection  Report"  of  Janu- 
ary last,  a  copy  of  which  is  hereto  appended. — (See  Appendix,  docu- 
ment No.  1.) 

In  reference  to  the  discovery  of  a  new  channel  for  navigation,  as 
contemplated  in  my  instructions  to  Agent  Fuller,  dated  on  the  3d  of 
December  last,  and  included  in  my  inspection  report  above  cited, 
(see  Appendix,  document  No.  1,)  subsequent  examinations  and  inqui- 
ries have  shown  conclusively  that  no  such  channel  can  be  found. 
The  amended  sketch  of  the  Raft  district,  accompanying  this  report, 
seems  to  corroborate  and  verify  the  conclusions  arrived  at  as  above. 

At  the  time  of  the  inspection  the  stage  of  the  river  (Red  river)  was 
elevated  considerably  above  ordinary  low  water,  and  agreeably  to  re- 
peated representations  subsequently  made  to  Agent  Fuller,  it  con- 
tinued to  fluctuate  between  that  and  very  high  stages  till  about  the 
middle  of  June  following. 

In  the  meantime,  and  with  a  force  varying  from  twelve  to  fourteen 
or  fifteen  hands  only,  the  work  was  prosecuted  with  all  practicable 
diligence,  the  force  being  employed  for  the  most  part  in  cutting  and 
removing  newly  formed  raft  from  the  main  river,  a  little  above  the 
outlet  into  Dutch  John  lake,  which  latter  was  now  converted  into  a 
capacious  receptacle  for  the  logs,  &c.,  removed  from  the  raft  above  its 
head.  But  the  fresh  accumulations  brought  down  by  successive 
freshets,  contributed  to  prolong  the  raft  upward  in  the  main  river 
more  rapidly  than  the  forces  were  able  to  reduce  its  extent  by  their 
efforts  applied  at  the  foot  of  this  portion  of  the  raft.     Hence  the  head 
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of  the  raft  has  advanced  upward,  till  at  length  it  has  reached  a  point 
only  about  one-fourth  of  a  mile  below  the  head  of  or  outlet  into  Red 
Bayou,  the  only  channel  now  practicable  for  navigation  between  Red 
river  below  and  Red  river  above  the  raft,  or  between  lower  and  upper 
Red  river.  The  drift  wood  likely  to  be  brought  down  by  the  next 
ensuing  high  freshet  will  probably  be  sufficient  to  prolong  the  raft 
upward  even  beyond  the  head  of  the  Red  Bayou,  when  the  catastrophe 
just  adverted  to  will  have  taken  place,  and  the  commerce  of  the  Red 
river  country,  both  in  a  civil  and  military  point  of  view,  will  suffer 
detriment  to  a  vast  and  incalculable  amount. 

On  finding  that  the  old  appropriation  for  the  improvement  of  Red 
river  at  and  near  the  raft  was  nearly  exhausted,  and  that  no  new 
appropriation  had  been  made  by  Congress  at  their  late  session,  I 
addressed  a  letter  to  the  Topographical  Bureau  on  the  19th  of  June 
last,  of  which  a  copy  is  herewith  appended. — (See  Appx.,  Doc.  No.  2.) 

In  conformity  to  the  suggestions  contained  in  the  letter  just  referred 
to,  and  with  the  approval  of  the  War  Department,  Agent  Fuller  was 
directed  to  suspend  operations  on  the  work  under  his  charge,  and  to 
make  sale  of  the  boats,  their  equipments,  and  other  public  property, 
of  all  sorts,  employed  in  the  prosecution  of  said  work. 

The  proceedings  of  the  agent  under  these  directions,  and  all  proper 
details  in  reference  to  the  disposition  and  sale  of  the  public  property 
mentioned,  are  exhibited  in  his  last  report  relating  to  the  improve- 
ment of  Red  river,  a  copy  of  which  is  hereto  appended. — (See  Appen- 
dix, Doc.  No.  3.) 

With  regard  to  an  estimate  for  the  further  prosecution  of  this  im- 
provement, Agent  Puller  has  submitted  his  views  in  the  document 
last  cited  as  above.  My  views  on  this  subject  differ  in  some  respects 
from  those  of  the  agent.  Instead  of  the  latter,  I  would  recommend 
annual  appropriations  for  a  period  of  five  consecutive  years.  With 
this  view,  I  would  suggest  an  estimate  similar  to  that  contained  in 
the  sequel  of  my  inspection  report  first  above  cited,  (see  Appendix, 
Doc.  No.  1,)  with  considerable  additions  to  compensate  for  the  public 
property  recently  disposed  of  by  the  agent. 

The  proposed  estimate  is  as  follows: 

Estimate  for  the  improvement  of  Red  river  at  and  near  the  raft  for 
five  consecutive  years,  beginning  July  1,  1869,  and  ending  June  30, 
1864. 
Probable  cost  of  water  craft,  including  a  new  snag  boat, 

a  new  machine  boat,  and  a  new  dredge  boat,  with 

equipments  complete  for  the  whole $58,000  00 

Annual   cost  of  working  and  of  preserving  the  same, 

$52,350.     Cost  of  working  and  preserving  the  same 

during  five  consecutive  years 261,750  CO 


f 


Total  cost  of  craft  and  working  same  for  five  years     319, 750  00 
The  above  amount  is  proposed  to  be  applied  annually, 
as  follows,  viz: 
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For  the  first  year,  covering  cost  of  new  craft,  equip- 
ments, <fec.,  and  working  and  preserving  same $110,350  00 

For  the  second,  third,  fourth,  and  fifth  years,  respect- 
ively, at  $52,350  per  year,  or  for  four  years 209,400  00 

Amount  as  before 319,750  00 


From  the  representations  of  Agent  Fuller,  and  from  my  own  observa- 
tions, I  have  every  reason  to  believe  that  the  navigation  of  Red  river 
cannot  be  kept  clear  of  obstructions  otherwise  than  by  annual  efforts 
at  removing  the  rafts  which  are  continually  liable  to  be  renewed  and 
enlarged  by  annual  accumulations  of  drift  wood;  and  am  also  per- 
suaded that  the  sums  proposed  to  be  appropriated  as  above  will  be 
sufficient  to  keep  the  river  open  and  navigable  for  steamers  of  light 
draught  during  the  period  above  contemplated.  I  am,  mpreover, 
persuaded  that  a  manifold  remuneration  would  accrue  to  the  benefit 
not  only  of  the  river  commerce,  but  to  that  of  the  country  at  large, 
from  the  proposed  outlay  in  the  way  of  appropriations  by  Congress. 

2.  Of  the  removal  of  obstrvcttons  from  the  mouths  of  the  Misstsstppi, 

in  part — Ltevtenant  Colonel  Long^  a^ent. 

The  removal  of  obstructions  from  the  mouths  of  the  Mississippi 
river,  as  stipulated  to  be  done  by  Messrs.  Craig  and  Righter,  was 
provided  for  by  two  distinct  contracts,  viz:  one  for  the  removal  of 
obstructions  from  the  Southwest  Pass,  and  the  other  for  the  removal 
of  obstructions  from  Pass  i  T  Outre,  both  dated  on  the  13th  of  Sep- 
tember, 1856.  Each  of  these  contracts  embraced  two  distinct  objects, 
viz:  the  first  for  opening  the  channel  in  each  pass,  and  the  second  for 
keeping  open  the  channel  in  each  pass,  during  a  period  of  four  and  a 
half  years,  from  and  after  the  dates  at  which  the  channels  of  the 
respective  passes  shall  have  been  opened. 

The  work  under  the  contract  for  the  Southwest  Pass  was  commenced 
early  in  the  spring  of  1857,  while  that  for  the  improvement  of  Pass 
&  V  Outre  was  not  commenced  till  about  a  year  thereafter.  The  pro- 
gress of  the  work  in  the  former  was  obstructed  by  numerous  unforeseen 
difficulties  and  hindrances  which  no  doubt  contributed  to  prevent,  and 
even  render  impracticable,  the  earlier  commencement  of  the  work  in 
the  latter. 

In  consequence  of  the  unavoidable  delays  alluded  to,  and  of  subse- 
quent insurmountable  difficulties,  the  contractors  were  induced  to 
apply  for  three  successive  indulgencies  by  extensions  of  the  times  of 
.fulfilling  the  first  objects  or  branches  of  their  contracts,  viz:  the  open- 
ing of  the  channels,  which  have  been  generously  accorded  to  the 
following  extent,  viz:  1.  An  extension  of  both  contracts  to  the  1st  of 
January,  1858;  2.  A  similar  extension  to  the  Ist  of  July,  1858;  and 

3.  An  extension  of  the  contract  for  Pass  cl  1' Outre  to  the  1st  of  July, 
1859. 

From  these  premises  I  proceed  under  this  head  in  the  manner  first 
intended,  as  follows: 
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Unexpended  balance  of  the  amount  drawn  by  me  on  account 
of  supervision  and  inspections  of  the  work  done  under 
the  contracts  prior  to  the  Ist  of  July,   1857 $1, 117  85 

Amount  dra^vn  as  before,  within  the  fiscal  year  ending  on 

the  30th  of  June,   1858 • 3,500  00 

Total  receipts  for  the  year 4,617  85 

ExpevidUures. 

For  the  third  quarter  of  1857 $794  48 

For  the  fourth  quarter  of  1857 1,008  52 

For  the  first  quarter  of  1858 428  00 

For  the  second  quarter  of  1858 1,027  40 

Amount  expended  during  the  year 3, 258  40 

Unexpended  balance  July  1,  1858 1,359  45 


I  take  occasion  in  this  place  to  remark,  that  the  amount  of  the 
original  appropriation  for  the  removal  of  obstructions  from  the  mouths 
of  the  Mississippi  was  $330,000;  that  of  this  amount  $250,000  was 
made  applicable,  agreeably  to  the  contract,  to  the  opening  of  the  chan- 
nels of  the  Southwest  Pass  and  Pass  &  V  Outre,  across  the  tidal  bars 
at  the  mouths  of  these  passes;  that  $72,000  was  made  applicable  to 
the  keeping  open  of  the  said  channels  during  a  term  of  four  and  a  half 
years  from  the  date  of  their  being  opened;  and  that  the  residue  ot 
the  appropriation,  viz:  $8,000,  was  probably  reserved  to  defray  the 
expenses  of  supervision,  inspection,  Ac,  of  the  works  to  be  done 
under  the  contracts. 

Of  this  last  mentioned  sum  ($8,000,)  $3,258  40,  as  above  stated, 
had  been  expended  prior  to  the  1st  of  July  last,  since  which  $714  55 
have  also  been  expended  on  account  of  supervision,  inspection,  &c, ; 
making  the  whole  amount  of  expenditures  on  these  accounts,  prior  to 
the  date  of  this  report,  13,972  95.  This  sum  deducted  from  the  sup- 
posed reservation  as  above,  will  leave  a  balance  of  $4, 027  05,  a  sum 
obviously  far  too  small  to  defray  the  expenses  incident  to  the  super- 
vision, &c.,  during  the  protracted  period  of  four  and  a  half  years,  as 
contemplated  in  the  contracts. 

Accordingly  I  take  leave  to  subjoin  the  following  estimate,  with  a 
view  to  a  new  appropriation  for  defraying  the  expenses  just  consid- 
ered, viz: 
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Estimate  of  ec^penses  lihdy  to  he  incurred  in  the  supervision^  inspeditM, 
dkc.j  of  the  tvork  remaining  to  be  done  under  the  contracts  for  the  remo- 
ved of  obstructions  from  the  mouths  of  the  Mississippi. 

Pay  of  supervisor  4  J  years,  at  $2, 190  per  year $10,855  00 

Pay  of  two  boatmen,  with  ski£f,  oars,  and  sails  complete, 

in  service  half  the  time,  viz:  2 J  years,  at  $1,460-  •  •  •  3,650  00 

Allowances  for  transportation  and  other  contingencies, 

4J  years,  at  $600  per  year 2,700  00 

Amounting  to 17,205  00 

Deduct  balance  of  reserve,  as  above 4, 027  05 

Proposed  amount  of  new  appropriation,  as  above 13, 177  95 


The  proceedings  had  under  this  head  embrace  sundry  examina- 
tions, inspections,  triangulations,  soundings,  &c.,  partially  made  prior 
to  the  beginning  of  the  fiscal  year,  but  for  the  most  part  accomplished 
within  said  year. 

An  adequate  account  of  these  proceedings,  up  to  the  close  of  1857, 
is  exhibited  in  my  inspection  report  of  December  31  of  that  year,  a 
copy  of  which  is  hereto  appended. — (See  Appendix,  document  No.  4.) 

The  contractors  anticipating  their  inability  to  accomplish  the  first 
objects  of  their  contracts — viz :  the  opening  of  the  channels  within 
the  limit  of  the  first  extension  granted — seasonably  applied  for  a 
renewed  extension  to  July  1,  1858,  which,  for  good  and  suflScient 
reasons  urged  in  favor  of  the  extension  solicited,  was  granted  by  the 
War  Department,  under  date  of  January  4,  1858,  as  before  observed. 
A  copy  of  their  application  and  of  my  report  thereon  is  contained  in 
Appendix  No.  4,  before  cited. 

The  indulgence  granted  in  this  case  was  accompanied  by  another 
of  equal  propriety  and  necessity,  which  admitted  of  a  reduction  of 
the  depth  of  the  channels  to  be  opened  from  twenty  to  eighteeJi 
feet,  owing  to  the  obvious  inadequacy  of  the  means  appropriated  to 
open  channels  of  a  greater  depth  than  that  last  mentioned.  Most  of 
the  reasons  in  favor  of  this  last  modificaton  of  the  contracts  have 
already  been  exhibited  in  the  report  before  referred  to. — (See  Appen- 
dix, document  No.  4.) 

A  report  from  the  supervisor,  Wm.  Johnson,  dated  December  10, 
1858,  exhibits  numerous  details  explanatory  of  the  progress  of  th^ 
work  at  the  Southwest  Pass,  and  of  his  surveys,  soundings,  and  other 
services  rendered  by  him  during  the  preceding  summer  and  fall.  To 
this  report  I  take  leave  to  refer  for  much  valuable  information  on  tlie 
subjects  mentioned. — (See  Appendix,  document  No.  4,  before  cited.) 

During  the  winter  of  1857-58  the  contractors  made  arrangement^ 
for  the  introduction  of  a  powerful  tug-boat,  armed  with  scrapers, 
harrows,  &c.,  and  furnished  with  torpedoes  charged  with  50  to  200 
pounds  of  powder  each,  together  with  suitable  apparatus  for  igniting 
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3  charges  at  the  bottom  of  the  passes — all  for  the  purpose  of  ascer- 
ning  the  most  feasible  method  of  opening  the  channels,  and  adopt- 
j  the  same  in  aid  of  the  further  prosecution  of  the  work  of  the 
utracts. 

The  utility  of  these  appliances  and  the  benefits  already  derived 
3refrom  have  been  suflSciently  explained  in  my  inspection  report  of 
ly  31,  1858. — (See  Appendix,  document  No.  5.) 
The  report  above  cited,  especially  in  so  far  as  it  relates  to  the 
al  inspection  and  acceptance  of  the  work  done  under  the  first  branch 
the  modified  contract  for  the  removal  of  obstructions  from  the 
►uth  of  the  Southwest  Pass,  has  been  accepted  by  the  War  Depart- 
int^  and  I  am  informed  that  due  payment  has  been  made  on  account 
jreof  to  the  contractors  by  the  same  department. 
On  the  date  last  mentioned,  (May  31,  1858,)  Messrs.  Craig  &  Righter 
plied  for  another  extension  of  the  time  allowed  for  the  fulfillment 
their  contract  for  Pass  Sk  F  Outre — viz:  the  opening  of  the  channel  in 
s  pass — alleging  that  *  *  all  their  energies  having  been  directed  to 
3  opening  of  the  Southwest  Pass,  they  had  not  progressed  with  the 
►rk  at  Pass  Sl  T Outre  as  they  had  confidently  expected."  For  this 
i  various  other  reasons  touching  the  economy  of  the  work  and  the 
iciency  of  their  new  mode  of  operation,  and  especially  in  view  of  the 
.er  impracticability  of  accomplishing  the  first  object  of  their  con- 
ict  within  the  extended  period  previously  allowed  for  its  fulfillment, 
ook  occasion  to  commend  their  application  to  the  favorable  consid- 
ition  of  the  War  Department. 

Their  application  was  favorably  received  at  the  department,  and 
3  period  of  fulfillment,  as  above,  was  extended  to  July  1,  1859. 
Prom  the  28th  of  May  till  an  early  date  in  August  following,  very 
Je  was  done  in  either  of  the  passes  towards  the  fulfillment  of  the 
itracts,  except  in  so  far  as  relates  to  a  vigorous  prosecution  of  the 
rk  of  opening  the  channel  of  Pass  &  V  Outre  by  the  blasting  of 
pedoes  at  the  bottom  of  the  channel. 

In  the  meantime  a  careful  examination  of  the  channel  in  the  South - 
st  Pass  was  made  in  the  latter  part  of  July,  and  shortly  afterwards 
C.  A.  Puller,  esq.,  who  had  been  appointed  as  successor  to  Williapj 
hnson,  from  iDoth  of  which  it  appeared  that  the  main  channel  ol 
s  pass  had  remained  open  up  to  the  time  of  their  examinations. 
On  the  31st  of  August  last  I  was  notified  through  the  War  Depart- 
nt,  by  William  E.  Starke,  esq.,  agent  for  the  contractors,  that  the 
rk  of  opening  the  channel  at  Pass  Sl  V  Outre  was  completed,  and  ready 
inspection;  and,  in  accordance  with  instructions  from  the  Topo- 
iphical  Bureau,  I  embarked  on  the  first  steamer  for  New  Orleans, 
1  proceeded  to  the  pass  without  delay,  for  the  purpose  of  making 
3  inspection  called  for. 

On  the  10th  of  September  I  made  a  careful  inspection  of  Pass  a 
>utre,  and  on  the  day  following  visited  and  examined  the  condition 
the  channel  in  the  Southwest  Pass.  My  proceedings  in  reference 
both  passes  are  exhibited  in  copious  details  in  my  inspection 
>ort  of  the  23d  of  September  last,  a  copy  of  which  is  hereto 
pended. — (See  appendix  Doc.  No.  6.) 
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In  the  report  last  cited  it  was  distinctly  stated  in  reference  to  Pass 
&  r  Outre  that  the  channel  across  the  tidal  bar  was  opened  to  the 
width  and  depth  required,  agreeably  to  the  modified  contract  of 
Messrs.  Craig  &  Righter,  on  the  10th  day  of  September,  1858,  and 
that  on  the  day  following  the  channel  across  the  tidal  bar  at  the 
Southwest  Pass  remained  open  and  easy  of  navigation  for  vessels 
drawing  not  more  than  eighteen  feet. 

3.  Of  the  construction  of  a  road  from  Fort  BUey  to  Fort  Kearney,  in 
Kansas  Territory, — Captain  E.  G.  Beckwith,  United  States  army, 
agent. — This  work  was  confided  to  my  general  superintendence  in 
May  last.  The  road  mentioned,  as  well  as  another  road  leading  from 
Port  Riley  to  the  Arkansas  river,  had  previously  been  under  the 
special  charge  of  Lieutenant  P.  T.  Bryan,  of  the  Topographical  Engi- 
neers, but  was  subsequently  transferred  to  the  special  charge  of 
Captain  E.  6.  Beckwith,  of  the  United  States  army,  who  was  required 
to  act  in  conformity  to  my  instructions  in  carrying  on  the  work. 

My  instructions  to  Captain  Beckwith,  issued  under  date  of  Judc 
10,  1858,  will  show  with  suflScient  clearness  the  nature  and  objects  of 
his  duties  in  relation  to  the  road.  To  a  copy  of  these  instructions 
hereto  appended  I  take  leave  to  refer. — (See  appendix  Doc.  No.  7.) 

The  means  applicable  to  the  construction  of  the  road  consisted  of 
two  unexpended  balances  of  appropriations  made  by  Congress,  viz: 
a  balance  of  $413  09  for  the  construction  of  a  road  from  Fort 
Riley  to  the  Arkansas  river,  and  a  balance  of  $8,616  23  for  the  con- 
struction of  a  road  from  Port  Riley  to  Bridger's  Pass  in  the  Rocky 
mountains,  of  which  the  road  under  consideration  is  a  part  only.  To 
the  balance  last  mentioned  must  be  added  the  proceeds  that  might 
result  from  the  sale  of  a  large  number  of  mules  and  other  public 
property  procured  for  the  construction  of  the  road  from  Port  Riley 
to  Bridger's  Pass,  and  now  remaining  at  Port  Leavenworth.  No 
return  of  these  proceeds  has  yet  been  rendered. 

The  commencement  of  the  work  was  prohibited  by  the  War 
Department  till  the  sale  above  mentioned  could  be  effected.  The 
efforts  of  Captain  Beckwith  were  directed  to  the  accomplishment  of 
this  object,  but  proved  unavailing,  by  reason  of  the  low  prices  (less 
than  half  the  real  value  of  the  articles  offered)  bid  for  the  articles 
sold,  (a  comparatively  small  portion  of  the  property  to  be  sold,)  when 
Captain  Beckwith  very  properly  deemed  it  advisable  to  arrest  the 
progress  of  the  sale,  and  retain  for  future  disposal  the  unsold  residue 
of  the  property,  consisting  of  some  forty-seven  mules  and  other  items 
of  public  property,  such  as  wagons,  harnesses,  &c. 

The  failure  to  effect  the  sales  on  reasonable  terms  seemed  to  involve 
either  the  abandonment  of  the  work  for  the  present  season,  then  far 
advanced,  or  the  rescinding  of  the  prohibition  above  mentioned.  The 
latter  alternative  was  adopted,  and  on  application  to  the  War  Depart- 
ment the  prohibition  was  duly  rescinded.  Accordingly  arrangements 
were  made  for  the  speedy  commencement  of  the  work,  and  the  con- 
tractors entered  upon  its  execution  early  in  the  month  of  August  last. 

The  receipts  and  expenditures  on  account  of  the  construction  of  the 
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road  within  the  fiscal  year  ending  on  the  30th  June  last  are  as  follows, 
viz: 

Iteceipts, 

Unexpended  balance  of  the  appropriation  for  the  construc- 
tion of  the  road  from  Fort  Riley  to  Bridger's  Pass  ....   $8,616  23 

Unexpended  balance  of  the  appropriation  for  the  construc- 
tion of  a  road  from  Fort  Riley  to  the  Arkansas  river-  •  •         413  09 

Amount  of  receipts 9,029  32 


Ea^penditures. 
For  the  second  quarter  of  1858 $181 


This  being  the  amount  expended  within  the  year.  The  expendi- 
tures as  above  include  a  charge  of  $29  41  on  account  of  commutation 
of  quarters  and  fuel  for  Captain  Beckwith,  which  has  been  liquidated 
out  of  a  small  balance  appertaining  to  the  construction  of  a  road  from 
Fort  Kearney  to  the  Council  Blufifs  and  still  remaining  in  his  posses- 
sion. 

Captain  Beckwith' s  report  on  the  progress  made  in  furtherance  of 
the  construction  of  the  road  has  not  yet  been  received. 

4.  0/  disbursements  and  settlements  on  account  of  western  rivers  at 
large, — Lieutenant  Colonel  S.  H.  Long,  United  States  Army,  agent. 

Amount  of  unexpended  balance  on  hand,  July  1,  1857-  •  •   $4,539  66 

The  expenditures  during  the  last  fiscal  year  are  as 
follows: 

For  the  third  quarter  of  1857 $324  24 

For  the  fourth  quarter  of  1857 881  78 

For  the  first  quarter  of  1858 437  78 

For  the  second  quarter  of  1858 521  21 

Amount  of  expenditures  for  the  year 2, 165  01 

Unexpended  balance  July  1,  1858 2,374  65 

From  which  should  be  deducted  on  account  of  under 
charge  for  transportation  for  the  second  quarter  of  1857, 
under  this  head  this  sum  short 118  00 

Hence  the  balance  unexpended  as  above  is 2, 256  65 

The  manner  in  which  this  fund  has  been  created  and 
the  objects  to  which  it  has  been  applied  are  suflSciently 
explained  in  a  series  of  remarks  contained  in  a  letter  to 
the  Third  Auditor  of  the  Treasury  Department,  dated  July 
27,  1858,  a  copy  of  which  is  hereto  appended,  and  to 
which  I  beg  leave  to  refer.— (See  appendix  Doc.  No.  8.) 
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This  fund  has  recently  been  enlarged  by  adding  thereto 
the  balace  of  the  proceeds   resulting   from   the  sale  of 
various   items   of   public   property   appertaining   to   the 
improvement  of  Red  River  at  and  near  the  raft. 
The  sum  thus  added  is $1,841  61 


Hence  the  unexpended   balance   remaining  to  be 

accounted  for  under  this  head  is •  •  •  •      4,098  26 


This  balance  will  be  applied  to  the  liquidation  of  incidental  expenses 
accruing  from  time  to  time  on  account  of  the  duties  relating  to  the 
improvement  of  western  rivers  at  large,  and  still  remaining  under  my 
charge. 

5.  Improvement  of  the  Ohio  river,  including  Cumierland  dam,-- 
Lieutenant  Colonel  S.  H.  Long.  United  States  army,  agent  in  part. 
The  work  done  under  this  appropriation  within  the  last  fiscal  year 
consists  merely  in  the  blasting  of  rocks  in  the  Indiana  chute,  or  chan- 
nel of  the  falls  of  the  Ohio,  by  Captain  Jesse  Vansickle,  one  of  the 
falls  pilots,  who  undertook  and  accomplished  the  work  in  part  at  the 
instance  of  sundry  river  men  and  others  interested  in  the  river  com- 
merce, and  at  his  own  risk  and  responsibility.  Failing  to  obtain 
remuneration  for  his  work,  as  he  had  been  led  to  expect  by  and  from 
his  advisers,  he  was  induced  to  apply  to  the  War  Department  for 
relief. 

On  examination  of  the  testimony  in  support  of  the  claim,  which 
amounted  to  $1,477  40,  the  Hon.  Secretary  of  War  sanctioned  its 
allowance  and  directed  payment  thereof  to  be  made  as  follows,  to  wit: 

A  balance  of  $1,148  11  of  the  appropriation  under  this  head 
remaining  unexpended,  the  Hon.  Secretary  directed  that  this  balance 
should  be  applied  to  the  liquidation  in  part  of  this  claim.  He  also 
directed  that  the  residue  of  the  claim,  viz:  $329  29,  should  be  liqui- 
dated out  of  the  fund  for  the  improvement  of  western  rivers  at  large, 
and  a  full  settlement  was  made  accordingly.  Hence  the  receipts  and 
expenditures  under  this  head  will  stand  as  follows,  viz : 

Receipts  on  account  of  improvement  of  the  Ohio,  including 

Cumberland  dam $1, 148  11 

Expenditures  for  the  year  on  the  same  account 1, 148  11 

Thus  all  accounts  under  this  head  were  finally  balanced  and  settled 
in  full  in  the  4th  quarter  of  1857. 

6.  Improvement  cf  the  Mississippi,  Missouri,  and  Arkansas  rivers, — 
Lieutenant  Colonel  S.  H.  Long,  United  States  army  agent. — During 
the  last  fiscal  year  nothing  has  been  done,  and  of  course,  no  expendi- 
tures have  been  incurred  under  my  direction  on  account  of  the  im- 
provement of  either  of  these  rivers,  consequently  the  balances  remain- 
ing unexpended  at  the  close  of  the  last  fiscal  year,  are  the  same  as 
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those  for  the  year  ending  on  the  30th  June,  1856.     These  balances 
are  as  follows,  viz: 

For  the  improvement  of  the  Mississippi $1,092  19 

For  the  improvement  of  the  Missouri  • 1,574  94 

For  the  improvement  of  the  Arkansas 1, 894  12 

Amount  of  unexpended  balances 4,561  25 

^y  orders  from  the  Topographical  Bureau,  dated  on  the  23d  of 

Jtine  last,  and  on  the  6th  of  August  following,  I  was  directed  to 

transfer,  to   Captain  J.  W.  Abort,  the  balances  above  stated   **as  a 

mode  by  which  these  matters  shall  be  finally  adjusted  and  settled.'' — 

,^See  Appendix,  Doc.  No.  9.) 

In  compliance  with  these  orders  the  balances  were  transferred  in 
due  form  to  Captain  J.  W.  Abort,  on  the  30th  of  August,  1858,  and, 
of  course,  I  am  no  longer  accountable  therefor.  My  accounts  with 
the  United  States  have  been  adjusted  accordingly,  and  will  be  forwarded 
to  the  Topographical  Bureau  for  final  settlement,  at  an  early  date  of 
the  current  quarter. 

In  conclusion,  I  take  leave  to  offer  a  summary  estimate  of  expendi- 
tures likely  to  be  needed  in  the  further  prosecution  of  the  works 
herein  considered,  during  a  period  of  five  years  from  and  after  the 
30th  of  June,  1859.  The  terms  of  the  estimate  and  the  reasons  of 
their  adoption,  are  explained  with  suflScient  clearness  in  my  annual 
reports  of  September  1,  1856,  and  September  1,  1857,  to  which  I  beg 
leave  to  refer.     The  estimate  is  as  follows: 


ObjectB  for  which  appropriationB  are  wanted. 


Clofii  of  craft  and 
working  same  for 
the  first  year* 


Annual  ooet  of  work- 
ing craft  for  the 
2d,  Sd,  4th,  and 
6th  years,  respec- 
tively. 


Improvement  of  Mississippi  river..... 

Improvement  of  Missonri  river..... 

Improvement  of  Arkansas  river 

Improvement  of  Red  river ............... 

Improvement  of  Ohio  river................. 

Improvement  of  Illinois  river • 

Supervision,  inspection,  &c.,  of  the  works  at  the 
months  of  the  Mississippi  for  a  term  of  4} 
years 


$172,900 
94, 600 
68.900 
110,360 
71,700 
24,800 


13, 178 


$92,400 
69, 100 
38,400 
62,360 
38,700 
9,300 


Respectftdly  submitted. 

S.  H.  LONG, 
Identenant  Colonel  Topographical  Engineers. 
Colonel  J.  J.  Abebt, 

Chi^  Topographical  Engineers^  Washington^  D.  C. 

P.  S.  A  sketch  of  the  raft  district  extending  from  Shreveport  to 
the  southerly  boundary  of  the  State  of  Arkansas,  and  showing  the 
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relative  positions  and  extent  of  the  existing  rafts  is  herewith  pre- 
sented. The  sketch  also  shows  the  impracticability  of  discovering 
any  route  for  a  navigable  channel  leading  westward  from  the  main 
river,  between  the  head  of  Red  bayou  and  the  Arkansas  line. 

S.  H.  LONG, 
United  States  Army. 
P.  P.  S.  Moreover  I  take  occasion  to  remark,  that  I  have  very  re- 
cently received  a  report  from  Captain  E.  G.  Beckwith,  showing  the 
progress  made  in  the  construction  of  the  road  from  Fort  Riley,  on  the 
Kansas  river,  to  Fort  Kearney,  on  the  Nebraska  river,  being  a  portion 
of  the  road  from  Fort  Riley  to  Bridger's  Pass,  in  the  Rocky  mduntains. 
A  copy  of  the  report  is  hereto  appended. — (See  Appx.  Doc.  No.  10.) 

S.  H.  LONG, 
United  States  Army. 


APPENDIX— Doc.  No.  1. 

Louisville,  January  10,  1858. 

Sir:  In  continuation  of  my  inspection  report  of  the  Slst  ultimo  1 
have  the  honor  to  submit  the  results  of  my  late  inspection  of  the 
Red  river  raft  and  its  environs. 

My  annual  reports  of  September,  1856  and  1857,  and  sundry  docn- 
ments  appended  thereto,  exhibit  with  sufficient  clearness  and  pre- 
cision the  nature,  extent,  and  results  of  the  operations  for  the  re- 
moval of  the  raft  and  other  obstructions  in  the  way  of  navigation 
prior  to  the  month  of  September  last. 

From  the  representations  made  as  above  it  appears  that  a  portion 
of  the  old  raft  extending  from  the  head  of  Dooley^  s  bayou  upwards, 
through  a  distance  of  about  two  miles,  has  been  removed;  cJso  that 
Dooley's  bayou  channel  or  route,  from  its  head  downward,  for  a  dis- 
tance of  about  twenty  miles,  has  been  greatly  improved  by  cutting 
away  protruding  points  or  capes,  and  by  removing  dead  trees,  stumps, 
and  sunken  logs  from  its  bed.  This  channel  now  affords  a  depth  of 
about  three  feet  in  the  shoalest  places  during  ordinary  low  stages  of 
the  river,  but  is  still  much  obstructed  in  places  by  stumps,  logs,  Ac, 
yet  remaining  to  be  removed.  After  entering  Shiftail  lake  the  chan- 
nel in  a  few  places  becomes  too  shoal  for  low  water  navigation,  and 
will  require  to  be  deepened  by  dredging. 

Since  the  removal  of  the  old  raft  above  mentioned  a  new  raft  has 
been  formed  above,  extending  from  the  head  of  Elmer's  bayou  down- 
ward through  the  distance  of  about  a  mile. 

About  two  miles  above  the  head  of  Elmer's  bayou  an  artificial 
channel  one  hundred  and  seventy  yards  long  has  been  opened,  and 
connects  the  main  river  with  Dutch  John's  lake  near  the  head  of  the 
latter.  Through  this  channel  the  water  rushes  with  great  velocity, 
and  has  already  contributed  greatly  to  enlarge  its  capacity.     Prom 
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this  new  outlet  a  navigable  channel  has  been  formed  leading  obliquely 
downward  to  a  point  near  the  lower  end  of  the  lake,  where  the  water 
discharges  itself  through  another  artificial  channel  about  two  hundred 
and  thirty  yards  long  and  forty  to  fifty  feet  wide,  through  which  the 
water  flows  with  a  velocity  of  about  four  miles  per  hour.  The  opening 
of  this  channel  was  partially  effected  in  a  very  low  stage  of  water, 
but  was  interrupted  before  it  could  be  completed  by  a  rise  of  the 
river.  Its  completion  will  involve  much  excavation  through  a  bed  of 
stiff*  clay  stretching  across  the  site  of  the  channel  nearly  on  the  level 
of  low  water  surface.  On  deepening  the  excavation  across  this  bed 
of  clay  and  removing  a  few  stumps  and  deadened  trees  from  the  line 
of  its  traverse  through  the  lake,  there  is  very  little  doubt  that  a  con- 
tinuous low  water  channel  three  to  ten  feet  deep,  and  suflBciently 
commodious  for  navigation,  will  have  been  formed,  by  which  the  dis- 
tance from  the  head  of  the  artificial  channel  first  mentioned  to  the 
foot  of  that  last  mentioned  will  not  exceed  half  the  distance  of  the 
detour  of  the  main  river  between  the  same  points. 

A  little  above  the  head  of  this  new  channel  another  raft  has  been 
recently  formed  in  the  main  river,  extending  upward,  at  the  time  of 
my  late  inspection,  four  hundred  to  five  hundred  yards.  The  freshet 
that  has  occurred  since  that  time  has  probably  brought  down  new 
accumulations  of  drift  and  increased  its  length. 

In  view  of  the  probability  that  a  new  channel  might  readily  be 
opened  through  the  lake  it  was  deemed  advisable  that  the  agent 
should  at  once  engage  in  the  removal  of  this  raft,  and  the  conveyance 
of  its  fragments  into  the  lake,  which  may  serve  as  a  receptacle 
sufficiently  capacious  for  the  reception  of  the  present  raft  and  future 
accumulations  thereto  for  an  indefinite  period  to  come.  The  agent 
was  accordingly  directed  to  employ  the  force  at  his  command  in 
effecting  the  removal  and  disposition  of  the  raft  in  the  manner  just 
mentioned. 

The  accompanying  sketch  or  chart  represents  the  districts  in  which 
the  various  rafts  by  which  the  navigation  of  the  river  has  been  ob- 
structed since  the  commencement  of  the  year  1841  are  situated,  and 
shows,  not  only  the  localities  and  positions  above  noticed,  but  those 
hereinafter  to  be  treated  of,  and  is  calculated  to  exhibit  the  features 
of  the  country  in  which  the  rafts  are  situated  in  a  more  intelligible 
view  than  could  be  effected  by  any  other  mode  of  representation. 

The  craft  and  other  means  of  prosecuting  the  improvement  now  at 
the  disposal  of  Agent  Fuller  consist  of  the  light  draft  snag-boat 
Gopher,  a  hand  machine  boat,  two  yawls,  two  skiflFs,  and  one  iron 
row  boat,  all  fit  for  use,  though  much  worn  in  service.  These  are  all 
moored  for  safe  keeping  near  Coshatta  Bluffy  about  half  a  mile  below 
the  newly  formed  inlet  from  Dutch  John's  lake. 

The  force  employed  on  the  work  during  the  last  season  has  been 
very  unsteady  and  fluctuating.  Frequent  desertions  have  occurred; 
slaves  employed  for  the  season  have,  in  numerous  instances,  been 
withdrawn  by  their  owners  as  occasion  for  their  employment  at  home 
seemed  to  require;  and  in  several  instances  the  force  has  been  re- 
duced by  the  sickness  and  death  of  employes. 
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A  letter  of  the  agent  dated  on  the  9th  of  November  last  represents 
the  condition  of  his  force  as  follows: 

**  Office  Red  River  Improvements, 
^^CcUinsburgh,  Bossier  Parish^  November  9,  1857. 

**Sir:  Having  failed  in  my  endeavors  to  procure  laborers  in  this 
vicinity  to  supply  the  places  of  those  withdrawn  on  the  12th  instant, 
I  have  made  a  journey  into  Texas  with  the  hope  of  supplying  myself 
from  the  hands  recently  employed  on  the  Pacific  railroad  and  else- 
where. As  far  as  eng(iging  the  requisite  number  I  was  successful,  but 
up  to  this  date  none  have  reported  themselves  at  the  work.  On  their 
way  hither  they  stopped  at  Shreveport,  and  I  have  learned  that 
instead  of  proceeding  to  this  place  they  shipped  on  board  of  a  steam- 
boat to  New  Orleans.  Being  still,  therefore,  without  a  force  to  carry 
on  the  work,  and  the  urgency  of  the  case  admitting  no  further  delaj, 
I  purpose  to  leave  again  on  to-morrow,  the  10th  instant,  for  Alex- 
andria, and  if  necessary  New  Orleans,  and  obtain  the  requisite  num- 
ber of  hands  if  possible.  I  am  in  hopes  that  the  present  state  of  the 
financial  afilairs  of  the  country  may  have  had  the  effect  of  reducing 
wages  to  my  price,  and  thus  the  main  difficulty  hitherto  expe- 
rienced in  recruiting  will  be  removed. 

**  Since  my  last  report  nothing  has  been  done  in  furtherance  of  this 
improvement,  save  the  caulking  and  repairing  of  some  of  the  water 
oraft,  and  the  safe  keeping  of  the  public  property. 

**Very  respectfully,  sir,  your  obedient  servant, 

**CHAS.  A.  FULLER, 
^^United  States  Agent  and  Engineer. 

**  Lieut.  Col.  S.  H.  Long,  U.  8.  A., 

^^LouisviUe,  Kentucky  J  ^ 

The  journey  proposed  as  above  was  performed,  and  the  desired 
number  of  laborers  were  obtained  at  New  Orleans  and  conveyed 
thence  to  Coshatta  Bluffy  near  the  raft,  where  they  arrived  on  the  3d 
of  December  last  and  commenced  work. 

The  party  thus  reinforced  consists  of  the  agent,  one  surveyor  and 
supervisor,  one  mate  or  foreman,  one  cook,  one  washerwoman,  and 
thirteen  laborers,  in  all  eighteen  individuals.  In  addition  to  the 
force  above  enimierated,  the  agent  has  in  employ  one  horse,  three 
mules,  one  wagon,  and  one  cart,  all  procured  for  the  public  service. 

The  funds  in  the  possession  of  Agent  Fuller  on  the  1st  of  October, 
1857,  and  remaining  applicable  to  the  further  prosecution  of  the 
work  on  Red  river  amounted  to  $10,217  35,  as  inferrable  from  the 
official  returns  of  that  officer.  This  amount  has  been  considerably 
reduced  by  payments  made  to  sundry  individuals  since  that  date,  but 
to  what  extent  has  not  yet  been  ascertained. 

On  the  re-organization  of  the  party  as  above,  they  were  at  once 
employed  in  the  removal  of  the  recent  raft,  formed  immediately 
above  the  new  channel  leading  into  Dutch  John's  lake,  and  convey- 
ing its  timber  contents  through  this  channel  into  the  lake  as  before 
intimated. 
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In  consideration  of  the  character  and  aspect  of  the  valley  district 
in  which  the  existing  rafts  are  situated,  and  especially  in  view  of 
the  declivity  of  its  surface  towards  its  westerly  margin  as  indicated 
hot  only  by  sundry  lines  of  levels  traversing  the  valley  in  various 
directions,  but  by  the  uniform  tendency  of  the  currents  of  the  outlets 
and  bayous  to  flow  from  the  easterly  towards  the  westerly  margin  of 
the  district,  it  was  also  deemed  advisable  to  make  a  careful  examina- 
tion of  that  portion  of  the  valley  situated  above  the  head  of  the  Red 
bayou  for  the  purpose  of  ascertaining  the  practicability  of  opening  a 
navigable  channel  leading  from  the  main  river  at  some  point  above 
Boom  Bend,  and  passing  thence  by  favorable  natural  channels  in  a 
direction  to  unite  with  Black  bayou  at  or  near  the  entrance  of  Sewell's 
canal,  where  it  would  become  coincident  with  the  Red  Bayou  route 
and  continue  to  pass  downward  in  the  same  channel  to  the  head  of 
Clear  lake,  Ac. 

Having  been  informed  that  the  prospect  of  finding  a  practicable 
route  in  the  direction  and  through  the  localities  above  indicated  was 
favorable,  I  issued  the  following  instructions  to  the  agent  on  the  3d 
of  December  last,  directing  his  attention  to  the  examination  of  the 
district  in  which  it  is  supposed  to  be  situated. 

Sib:  In  addition  to  your  duties  relating  particularly  to  the  removal 
of  the  existing  raft  and  other  obstructions  connected  therewith,  you 
are  desired  to  make  careful  examinations  of  all  outlets  leading  west- 
wardly  from  Red  river  to  be  found  within  and  near  the  northern 
boundary  of  Louisiana,  with  the  view  of  ascertaining  the  practicability 
of  opening  a  navigable  channel  between  the  river  and  Black  bayou, 
and  thence  downward  in  the  latter  to  its  junction  with  the  pass  called 
Se well's  canal. 

In  the  reconnaissance  contemplated  above  the  outlet  called 
O'Rourke's  slough,  about  a  quarter  of  a  mile  above  Boom  Bend  and 
near  the  northern  limit  of  Louisiana,  is  believed  to  be  worthy  of 
attention. 

You  are  expected  to  embrace  the  first  favorable  opportunity  for 
making  the  examination,  and  to  report  the  results  thereof,  together 
with  your  views  in  reference  to  the  advisability,  as  well  as  to  the 
practicability  -of  opening  a  navigable  channel  in  the  direction  and 
through  the  extent  indicated. 

Respectfully,  sir,  Ac. 

S.  H.  LONG, 
Lieutenant  Cclond  Topographical  Engineers. 

C.  A.  Fuller,  Esq., 
United  States  Agent. 

In  further  explanation  of  the  chart  and  of  the  nature  and  character 
of  the  obstructions  and  difficulties  in  the  way  of  navigating  the  river; 
also  of  the  motives  that  induced  the  foregoing  instructions  the  follow- 
ing cursory  remarks  are  oflPered,  viz: 

1 .  The  faint  shade  lines  drawn  obliquely  across  the  river  indicate 
the  positions  and  extent  of  the  existing  rafts. 


1052  REPORT   OF  THE 

N.  B.  The  rafts  consist  of  two  varieties,  viz:  compact  sunken  raft, 
and  compact  floating  or  buoyant  raft — the  former  consisting  of  logs, 
Ac,  that  have  remained  long  in  the  water,  became  water-soaked, 
and  sunk  to  the  bottom  of  the  river  surrounded  by  more  recent  accu- 
mulations, while  the  latter  are  composed  of  still  more  recent  accumu- 
lations of  similar  materials,  which  remain  buoyant  for  three  or  four 
years,  and  in  their  turn  sink  to  the  bottom  and  are  converted  into 
sunken  raft. 

2.  The  depths  of  the  river  where  no  rafts  exist,  are  represented  in 
feet  by  figures  inserted  in  the  channel. 

3.  The  dotted  wavy  line  extending  from  O'Rourke's  slough  to  the 
point  of  confluence  of  Se well's  canal  with  Black  bayou,  indicates  tbe 
supposed  course  of  the  contemplated  new  route. 

4.  The  tract  through  which  this  route  passes,  has  seldom  been  ex- 
plored, and  of  course  very  little  is  known  of  its  character,  aspect^ 
water-courses,  Ac. 

5.  The  head  of  O'Rourke's  slough  is  situated  about  midway  of  the 
river  valley,  and  the  descent  thence  toward  the  easterly  margin  of 
the  valley  is  less  considerable  than  that  from  the  head  of  any  other 
outlet  from  the  river  below  that  point  to  the  same  margin,  and  of 
course  the  current  from  the  point  just  mentioned  is  likely  to  be  less 
rapid  than  it  is  through  any  of  the  bayous  below. 

6.  Moreover,  the  descent  from  O'Rouke's  slough,  and  along  the 
westerly  side  of  the  valley,  or  by  way  of  Black  bayou,  is  likely  to 
be  more  equable  and  uniform  than  that  by  any  other  channel  leading 
from  the  main  river  to  the  junction  of  Sewell's  canal  with  Black 
bayou. 

7.  In  this  connexion  it  is  proper  to  observe  that  Red  bayou  is  ven* 
narrow  and  exceedingly  tortuous,  and  in  places  presents  rapids  that 
cannot  be  passed  by  ascending  steamers,  without  the  tedious  process 
of  warping.  Moreover,  the  head  of  this  bayou  is  situated  about  1 J  mile 
only  above  the  head  of  the  present  uppermost  raft,  and  it  is  in  danger 
of  being  blocked  up  in  the  course  of  a  few  years  by  new  accumula- 
tions of  rafts. 

8.  The  desideratum  hoped  to  be  achieved  by  the  reconnaisancc 
required  as  above,  viz,  the  discovery  of  a  practicable  route  for  navi- 
gation, approximately  in  the  direction  indicated  on  the  sketch,  will 
undoubtedly  have  a  tendency  to  obviate  or  avoid  many  of  the  diffi- 
culties that  now  exist  in  the  way  of  navigation,  and  will  be  likely  to 
result  in  a  more  permanent  improvement  than  can  be  effected  in  any 
other  way. 

9.  The  following  remarks  relate  more  particularly  to  the  origin, 
progress,  and  residts  attendant  on  raft  formations,  especially  to  those 
represented  on  the  chart: 

10.  The  origin  of  a  raft  is  occasioned  by  obstructions  in  the  channel  of 
the  river,  that  intercept  and  bar  the  downward  progress  of  floating  trees, 
logs,  and  other  drift.  Its  prolongation  is  invariably  upward,  being 
occasioned  by  accumulations  of  drift  wood  and  other  materials  inmie- 
diately  above  ita  origin,  or  at  its  head. 

11.  The  raft  of  1841  had  its  origin  at  a  point  about  2  J  miles  below 
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Carolina  bluffs,  soon  after  the  operations  nnder  Captain  H.  M.  Shreve 
were  concluded,  an.d  in  the  year  just  designated  had  been  prolonged 
upward  through  the  distance,  and  to  the  lower  point  of  the  bluffa 
ibove  mentioned.  This  raft  was  partially,  if  not  entirely  removed  in 
184W42,  and  '43. 

12.  Soon  afterwards  another  raft  originated  at  a  point  near  the 
bead  of  the  removed  raft,  and  has  since  been  prolonged  in  like 
manner  through  a  distance  of  about  thirteen  miles,  to  a  point  about  two 
miles  above  the  head  of  Dooley's  bayou,  or  IJ  mile  below  the  head 
3f  Elmer's  bayou. 

13.  A  new  appropriation  having  been  made  for  the  improvement 
^{  Red  river  at  and  near  the  raft,  its  expenditure  in  the  execution  of 
preliminary  surveys  for  determining  the  most  feasible  method  of 
improvement,  and  in  removing  such  portions  of  this  raft  as  were  in 
the  way  of  applying  the  method,  was  confided  to  C.  A.  Fuller,  esq., 
in  1854,  then  and  ever  since  the  United  States  agent  for  this  work. 

14.  The  method  alluded  to  involved  the  removal  of  that  portion  of 
the  extended  raft  situated  above  the  head  of  Dooley's  bayou,  and 
embracing  a  distance  of  about  two  miles.  This  portion  was  broken 
up  and  removed  under  the  direction  of  the  agent  in  1856,  while  the 
residue,  embracing  an  extent  of  about  eleven  miles,  still  remains 
unremoved. 

15.  At  a  point  a  little  above  the  removed  portion  just  mentioned, 
and  subsequently  to  its  removal,  a  new  raft  originated  and  was  pro- 
longed upward  about  half  a  mile  ;  and  again,  about  400  yards  above 
the  head  of  this  raft  another  new  raft  originated,  and  was  prolonged 
through  about  the  same  distance  to  the  head  of  Elmer's  bayou.  Both 
of  these  rafts  remain  to  be  removed,  while  the  unexpended  balance 
of  the  appropriation  is  obviously  too  small  to  justify  any  attempt  to 
remove  them. 

16.  About  two  miles  above  the  head  of  Elmer's  bayou,  at  a  point  a 
little  above  the  artificial  outlet  leading  from  the  river  into  Dutch 
John's  Lake,  is  the  origin  of  another  new  raft,  about  450  yards  long, 
formed  during  the  last  season.  The  force  under  Agent  Fuller  is  at 
this  time  successfully  occupied  in  the  removal  of  this  raft,  which  is 
the  uppermost  of  the  rafts  now  in  the  river. 

The  three  rafts  last  mentioned,  which  embrace  an  aggregate  length 
of  about  IJ  mile,  are  the  only  impediments  of  this  character  that 
remain  in  the  way  of  steam  navigation. 

17.  The  aggregate  extent  of  raft  formations  that  have  occurred, 
since  the  operations  of  Captain  Shreve  terminated,  or  during  a  period 
of  about  eighteen  years,  amounts  to  about  fourteen  miles,  or  to  an 
average  of  four-fifths  of  a  mile  in  each  year. 

18.  All  bayous  connected  with  the  main  river  within  the  raft 
district  represented  on  the  chart,  especially  those  on  the  westerly 
side  of  the  river,  are  outlet  bayous,  discharging  their  waters  in  a 
direction  tending  toward  the  westerly  side  of  the  district. 

19.  The  quantity  of  water  discharged  through  these  outlets  re- 
spectively, becomes  more  and  more  reduced  as  the  head  of  the  raft 
advances   upward ;  while   the   quantity  discharged   through   outlet 
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channels  situated  above  the  raft  is  augmented  in  a  corresponding 
degree. 

20.  For  example,  Shiftail  and  Cowhide  bayous,  below  the  present 
old  raft,  which  were  formerly  copious  outlets,  now  discharge  com- 
paratively but  a  small  quantity  of  water,  whereas  Dooley's  bayou, 
which  formerly  discharged  but  a  small  quantity  of  water,  is  now  the 
channel  of  an  abundant  out-flow.  In  like  manner  the  discharge 
through  Elmer's  bayou,  and  also  that  through  Red  bayou,  both 
situated  above  the  rafts  formed  in  1856,  has  been  much  enlarged  since 
the  formation  of  these  rafts. 

21.*  In  the  event  that  the  new  rafts  remain  undisturbed,  their  pro- 
longation upward  will  be  continued,  and  the  out-flows  through 
Dooley's  and  Elmer's  bayous  will  be  diminished,  while  the  discharge 
through  Red  bayou  will  be  augmented  ;  and  when  the  raft  shall  have 
been  prolonged  till  it  reaches  the  head  of  Red  bayou,  (which  is  only 
If  mile  above  the  head  of  the  uppermost  rafts,)  the  discharge  through 
this  bayou  will  be  reduced,  and  the  out-flow  through  O'Rouke's 
slough,  or  some  other  outlet  above  Red  bayou,  will  be  increased. 

22.  The  results  anticipated  as  above  as  well  as  those  already 
experienced,  will  undoubtedly  be  produced,  unless  timely  remedies 
and  precautions  are  taken  to  prevent  their  occurrence  ;  for  while  the 
passage  of  the  water  down  the  main  river  becomes  more  and  more 
obstructed  by  prolongations  of  the  raft,  new  outlet  channels  must  be 
formed  above  the  head  of  the  raft,  in  order  to  give  the  necessary 
vent  to  the  volume  of  the  river. 

23.  In  order  to  meet  the  exigencies  of  the  case  under  consideration, 
and  prevent  evils  apprehended  as  above,  I  take  leave  to  repeat  my 
estimate  of  annual  appropriations  for  five  consecutive  years,  *'on 
account  of  the  improvement  of  Red  river  in  the  vicinity  of  the  raft," 
as  exhibited  in  my  annual  report  of  September  last,  which  is  of  the 
following  import. 

24.  Estimate  for  the  improvement  of  the  navigation  of  Red  river 
at  and  near  the  raft,  during  a  period  of  five  consecutive  years: 

Propable  cost  of  craft,  including  a  new  dredge,  scows,  Ac, 

together  with  equipments  for  the  same $28,000 

Annual  cost  of  working  and  preserving  the  same,  $52,350. 

Cost  of  working  same  for  five  consecutive  years 261,750 

Amount  for  craft  and  working  same,  five  years $289,  ^i^^' 


This  amount  is  proposed  to  be  applied  annually,  as  follows: 

For  the  1st  year,  counting   cost  of  new  and  repairs  of  old 

craft $80, 350 

For  the  2d,  3d,  4th,  and  5th  years,  respectively 52,330 
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The  sums  above  estimated,  if  seasonably  appropriated  and  judi- 
ciously applied,  will  no  doubt  be  amply  sufficient  to  open  and  keep 
opened  a  navigable  channel  through  the  raft  district,  during  the  term 
of  years  for^which  the  estimate  is  computed. 

S.  H.  LONG, 
Lieutenant  Coland^  Topographical  Engineers. 
Colonel  J.  J.  Abebt. 

N.  B  Examinations  and  inquiries  made  since  the  date  of  the  fore- 
going report,  show  pretty  conclusively  that  a  new  navigable  channel, 
situated  on  the  westerly  side  of  the  river  valley,  between  the  northern 
boundary  of  Louisiana  and  SewelFs  canal,  as  contemplated  in  the 
report,  and  especially  in  paragraphs  3,  4,  5,  6,  7,  and  8  of  the  same 
report,  is  utterly  impracticable.  The  chart  herewith  has  been  altered 
and  amended  in  a  manner  to  show  the  impracticability  of  such  a 
channel. 

S.  H.  LONG,    United  States  Army. 


APPENDIX— Doc.  No.  2. 

Washington,  June  19,  1858. 

Sir:  I  take  leave  to  represent  that  the  appropriation  for  the  re- 
moval of  the  Raft  of  Red  river  is  nearly,  or  quite  exhausted;  and 
that  no  new  appropriation  for  the  further  prosecution  of  that  service 
appears  to  have  been  made  by  Congress  at  their  last  session.  I  would 
further  represent  that  sundry  items  of  water  craft,  and  other  appli- 
ances procured  on  account  of  the  service  in  question,  must,  in  con- 
sequence lie  useless  and  be  subject  to  decay  and  ruin  unless  disposed 
of  for  such  consideration  as  may  be  obtained  therefor. 

Accordingly,  I  take  leave  to  suggest  that  I  be  authorized  to  direct 
the  suspension  of  the  work  in  question,  and  instruct  Agent  Fuller 
to  sell  the  various  articles  of  public  property  appertaining  thereto 
(the  surveying  instruments  excepted)  at  public  sale  or  otherwise,  on 
the  most  favorable  terms  that  maybe  offered  for  the  same;  also, 
that  the  agent,  after  having  effected  the  sale  as  above,  be  directed  to 
repair  to  my  office  at  St.  Louis,  report  his  proceedings  in  the  premises, 
and  transfer  all  unexpended  balances,  including  the  proceeds  of  said 
sale,  together  with  the  instruments  mentioned,  to  my  custody  at  St. 
Louis. 

I  further  take  leave  to  suggest  that  Agent  Puiler  be  continued  in 
the  public  service  at  the  rate  of  compensation  allowed  him  as  agent 
for  the  removal  of  the  raft,  (should  he  desire  to  remain  in  the  pub- 
lic service  on  these  terms,)  with  the  understanding  that  he  will 
serve  as  supervisor  of  the  operations  under  the  contracts  for  the 
removal  of  obstructions  from  the  mouths  of  the  Mississippi  at  the 
Southwest  Pass,  and  at  Pass  a  Y  Outre. 

S.  H.  LONG, 
Lieutenant  Colond,  Topographical  Enginers. 

Colonel  J.  J.  Abebt. 
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APPENDIX— Doc.  No.  3. 

Office  Red  Riveb  Improvement, 
September  15,  1858. 

Sm:  I  have  the  honor  to  submit  my  report  on  the  state  and  progress 
of  the  work  committed  to  my  charge,  viz:  the  improvement  of  Red 
river  at  and  around  the  Raft,  for  the  fiscal  year  beginning  July  1, 
1857,  and  ending  June  30,  1858;  and  also  my  final  report  on  the 
same  work,  consequent  upon  the  suspension  of  operations  and  the 
sale  of  all  public  property  pertaining  thereto. 

The  receipts  and  expenditures  during  the  year  on  account  of  this 
service  are  as  follows,  viz: 

Receipts. 

Balance  on  hand  July  1,   1857 $13,040  13 

ExpendUurea. 

Amount  expended  3d  quarter,  1857 $2,818  58 

Amount  expended  4th  quarter,  1857 3,425  68 

Amount  expended  1st  quarter,  1858 2,598  43 

Amount  expended  2d  quarter  1858 2,248  07 

Total  expended 11,090  76 

Balance  on  hand,  June  30,  1858 1,949  31 


No  appropriation  having  been  made  by  Congress  for  the  con- 
tinuance of  this  work  during  the  last  fiscal  year,  and  the  unexpended 
balance  at  its  commencement  being  inadequate  to  the  vigorous  prose- 
cution thereof,  the  expenses  were  reduced  to  as  small  a  monthly 
expenditure  as  possible,  in  order  that  the  work  might  be  kept  open 
and  the  public  property  preserved  until  the  action  of  the  ensuing 
Congress  could  be  known;  a  total  suspension  of  the  work  at  that  time 
being  regarded  as  very  disastrous  and  almost  fatal  to  its  successful 
completion.  Accordingly  a  force  of  from  twelve  to  fourteen  hands 
was  kept  at  work  during  the  year,  and  has  been  successful  not  only 
in  keeping  the  bayou  open,  but  also  in  removing  a  large  amount  of  raft 
into  the  Dutch  John  lake  receptacle.  For  the  reports  accompanying 
my  quarterly  accounts  during  the  last  fiscal  year,  as  well  as  to  my 
several  communications  of  the  1st  April,  13th  May,  3d  June,  7th  and 
22d  July,  I  would  respectfully  take  leave  to  refer  you  for  any  further 
information  you  may  desire  in  reference  to  the  details  of  the  work. 

The  present  state  of  the  improvement  is  nearly  the  seme  as 
exhibited  in  my  last  annual  report.  A  considerable  -amount  of  raft 
that  had  lodged  in  the  upper  part  of  Dooley's  bayou,  has  been  re- 
moved during  the  year,  and  stored  in  the  first  small  lake  about  six 
miles  from  the  head  of  the  bayou.     Three  heavy  freshets   having 
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irred  during  the  winter  months,  a  large  addition  was  made  to  the 
above  the  inlet  to  Dutch  John's  lake.  About  seven  hundred 
is  of  the  raft  has  been  saved,  removed  and  stored  in  the  lake, 
.rly  a  mile  of  raft,  however,  still  remains,  the  head  of  it  being 
lin  about  four  hundred  yards  of  the  inlet  into  Red  bayou.  One 
e  rise  will  probably  close  the  entrance  into  the  bayou,  thus 
ing  off  all  communication  between  upper  and  lower  Red  river, 
troops,  military  stores  and  other  supplies  for  the  posts  in  that 
ion  of  the  country  must  then  be  transported  by  land  carriage 
ind  the  raft,  at  a  heavy  expense,  which  in  a  few  years  will  be 
rmous  in  comparison  with  the  small  amount  now  requisite  to  com- 
e  the  improvement.  Every  year's  delay,  as  I  have  already 
arked  in  my  former  reports,  but  increases  the  ultimate  cost  of  this 
rovement.  And  the  present  suspension  of  the  work,  together 
1  the  sale  of  all  public  property  pertaining  thereto,  (which  must 
purchased  anew  on  it«  resumption)  will  require  an  increase  of  my 
year's  estimate  of  more  than  50  per  cent. 

n  the  18th  of  July  I  received  your  instructions  of  the  28th  of 
e,  which,  under  sanction  of  the  honorable  Secretary  of  War, 
cted  a  suspension  of  the  work  for  the  removal  of  Red  River  raft, 
a  sale  of  the  property  pertaining  thereto.  Having  already  been 
ised  of  the  failure  of  the  desired  appropriation,  and  having  recom- 
ded  the  suspension  and  sale  thus  authorized,  I  had  taken  the  pre- 
Dary  steps  in  the  case,  by  despatching  the  Gopher  and  other 
lie  property,  via  the  new  route  to  Shreveport,  and  by  advertising 
same  for  sale  by  public  auction. 

he  Gopher,  although  detained  by  the  stumps  in  that  part  of  the 
>u  which  had  not  been  worked,  made  her  trip  to  Shreveport 
lesdfully,  drawing  three  and  a  half  feet  water,  and  at  so  low  a 
e  of  the  river  that  all  boats,  even  of  the  lightest  draft,  had  been 
idrawn  from  the  Red  bayou  route  for  weeks,  thus  demonstrating 
ifactorily  that  had  these  stumps  been  removed,  as  well  as  the 
paratively  small  amount  of  raft  now  remaining  in  the  upper  part 
led  river,  the  new  route  was  entirely  susceptible  of  navigation 
n  all  others  had  failed. 

D  the  24th  of  June  I  sold,  by  auction,  at  CoUinsburg,  the  mules, 
3n,  carts,  &c. ;  the  net  proceeds  of  the  sale  amounting  to  $529  26. 
iiedule  of  the  property  sold  as  above  is  as  follows :,  viz : 
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Schedule  of  sales  o/ptMic  property  pertaining  to  the  improvement  cf  Red 
river ^  by  E.  Lynn^  auctioneer  at  CoClinshwrg^  Louisiana^  July  24, 
1858. 


No. 

Designation,  &c. 

To  whom  sold. 

Price. 

Amooni 

Tawl  (worn  out)  ............ 

W.  Hall 

$6  00 

1  00 

85 

1  76 

21  00 

60  00 

9  00 

116  00 

160  00 

170  00 

$5  00 

Grindstone  ................. 

K.  Lynn  ................ 

1  00 

....do 

....do 

Cart  and  harness  ............ 

B.  H.  Nelson. ........ 

85 

B.  H.  Nelson............ 

1  75 

G.  H  Walker 

21  00 

Wagon  and  harness.......... 

T.  J.  Caldwell 

50  00 

Tent  and  poles  (much  worn). .. 
Mole 

T.  J.  Caldwell 

9  00 

John  Hamilton  .••..••... 

116  00 

Mule 

John  Hamilton  .......... 

160  00 

Mule 

John  Hamilton  .......... 

170  00 

per  cent.  .......... - 

Lew  oommifleioDB  one 

534  00 
534 

Net  amount........ 

529  26 

I  certify  that  the  above  schedule  of  sales  by  me  at  public  auction 
this  day  is  correct;  that  the  gross  amount  thereof  is  $534  60,  and 
that  my  legal  commissions  on  said  sales  as  auctioneer  is  one  per  cent, 
or  $5  34,  leaving  the  net  amount  as  above  $529  26. 

E.  LYNN, 
ConstaUe  and  Auctioneer. 
$529  26. 

COLLINSBURG,  July  24,  1858. 

Received  the  above  amount,  viz.:  $529  26,  as  sold  by  E.  Lynn. 
constable  and  auctioneer. 

CHAS.  A.  FULLER, 
United  Stales  Agent  and  Engineer, 

On  the  second  of  August,  the  Gopher,  machine  boat,  and  other 
property,  were  sold  at  Shreveport  to  the  highest  bidders  as  had  been 
advertised;  the  net  proceeds  of  this  sale  amounted  only  to  $1,872  82. 
The  following  is  a  schedule  of  the  sales  made  on  this  occasion: 
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Schedule  of  salea  </  public  property  pertaining  to  the  improvement 
of  Bed  river  J  made  under  the  direction  of  C.  A.  FuUery  United 
States  agent  and  engineer ^  by  A.  L.  Heine^  auctioneer ^  Shreveport^ 
Louisiana^  August  2,  1858. 


Lot. 

No. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

25 

11 

31 

12 

22 

13 

10 

14 

10 

14 

14 

14 

15 

16 

17 

18 

19 

20 

21 

2« 

23 

24 

25 

26 

15 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

27 

45 

46 

47 

48 

Derignatioii. 


To  whom  sold. 


Price. 


Amount. 


Steamer  Qopher  and  machinery.. 
Machine  boat,  with  Bki£b,  yawl, 

chains,  andiron,  &c.,  &c ... 

{-inch  cable  chains ;  8  small  ditto, 

(3,127  lbs.) 

Lot  sqoare  chains,  814  (lbs.)  .... 
Lot  assorted  rigging,  (worn  out). . 
Lot  l)-m.  purchase  chain,  (1,693 

lbs) 

Pairs  iron  shears,  (780  lbs. ) 

Fiddle-blocks 

Lot  snatch-block,  (much  worn)  .. 

Longshorels 

Spades 

Augers,  assorted 

Picks 

Cross-cut  saws,  6  feet 

......do 6|feet 

......do 8  feet 

do 71  feet 

Crowbars 

Shackle  bar 

Prs.  double  and  treble  blocks,  14-in. 

do do 8-in. 

Pr.  double  and  treble  blocks,  7-in. 

....do do.... 6-in. 

Pr.  double  and  single  blocks,  8-in. 
Double  and  single  blocks,  6-in... 
Lot  chisels... ...... ........... 

Clamp-screw .. ... 

Jack-screw . .. 

Old  axes 

Broadaxes 

Hand  saws,  and  2  wood  saws.... 
Lot  old  stumps  and  iron,  (446  lbs.) 

Marllnspike,  2  ladles • 

Box  tin,  (rusty) 

Lot  pike  poles........ 

Kegs  blasting  powder,  (damaged). 

Saw  sett 

Fire  pans - 

Anchor,  (broken) 

New  axes 

Heading  beach . ....... 

Grindstone  ....... ..... 

Monkey  wrenches 

Corn  mill.. - 

Cooking  stove,  &c . ... 

Globe  lamps ..••• 

Bars  solder .............. 

Sheet  gum  packing 

Yawl 

Iron  boat 

Lot  wood. 


A.  Kimble. 


Wm.  Thatcher . 


A.  Kimble 

...do 

Capt.  McMillen. 


Wm.  Thatcher-. 
T.  W.  Jones.... 

R.A  Cutliflf 

Wm  Thatcher... 

H.  Kneeland 

Dr.  Vance 

G.  P.Thompson- 

A.  Kimble 

.-..do 


CaldweU  . 
....do.... 
....do... 


A.  Kimble 

....do 

Wm.  Thatcher  ... 

R.  A.  Cutliff 

Dr.  Vance....... 

R.  A.  Cutliff 

Wm.  Thatcher... 
....do 


Christian 

T.  Jacobs 

G.  P.  Thompson.. 

A.  Kimble 

Caldwell 

L.Knox......... 

A.  Kimble 

R.  L.  Gilmer 

A.  Kimble 

R.  L.  Gilmer 

H.  Kneeland  ..... 

L.  Knox .... 

A.  Kimble 

Wm.  Thatcher... 

Dr.  Vanoe 

Stewart  &  Jewett . 

R.  L.  Gilmer 

A,  Kimble 

Caldwell 

J.  B.  Merritt 

W.  Fulsom 

A.  Kimble 

McMillen 

W.  Fulsom 

....do 

A.  Kimble 


$0  01| 
1* 


I 
50 


1  10 

1  20 

2  00 
1  60 
1  50 


1  00 

2  00 


1  25 


2  50 


90 
125 


$1,175  00 

290  00 

58  64 
12  21 
32  00 

14  81 
19  50 

10  00 
2  00 
9  50 
9  50 
5  00 

5  00 

11  00 

6  00 
6  00 
9  00 
6  00 


25 
00 
00 
00 
50 
50 
2  75 
2  10 
2  20 

2  25 

3  75 

6  25 
2  00 

13  38 
70 

2  00 
70 

20  00 
80 
50 

7  50 

4  50 

3  00 
1  75 
3  75 
1  00 

26  00 

1  00 

2  50 

3  2j 
15  50 
26  00 
15  00 
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SCHEDULE— Continued. 


Lot. 


49 
50 
51 
62 
53 
64 
65 
66 
67 
58 
69 
60 
61 
62 
63 
64 
65 
66 
67 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
7.S 
79 
8t) 
81 
82 
83 


No. 


52 


Designatioii. 


Whipaaws 

Stove  and  pipe ........ 

8tr>yes  and  pipe ......... 

Lot  spikes  and  nails......... 

Lot  iron,  (525  lbs.) 

Tent  clothes,  (worn  oot) . .  .  . . 

Signal  lamp 

Lanterns. 

Lot  pig  lead 

Lot  pig  lead  sinkers......... 

Set  stocks  and  dies... .... 

Lot  cold  chisels  and  punches  . 

Lot  files,  steel 

Rachet  drill 

Buckets 

Lot  files  and  rasps 

Papers  rivets 

Box  lustre,  emery,  &c 

Pair  bellows 

.-..do 


Furnace  and  pipe........ 

Vice 

Vice,  (ruined  by  fire) 

Anvil,  (129  lbs.) 

Lot  blacksmiths'  tools.... 

Wrenches 

Lot  hammers  and  hatchet. 

Firebrick 

Lot  tubes,  &c.  .......... 

Stoves  ................. 

Boxes  soap . ...... 

Table  and  contents 

Box  tea 

Chain,  table 

Mattresses  and  blankets  .. 
Lot  beeswax,  (15  lbs.) 


Amount. . 


To  whom  sold. 


T.  W.  Jones 

A.  Kimble 

R.  A.  Cutliflf 

Wm.  Thatcher... 
Stewart  &  Jewett. 

McMillen 

.-.do 


Caldwell 

Wm.  Thatcher . 
....do 


Llewellyn 

G.W.Christian.-. 
Stewart  &  Jewett. 

R  L.  Oilmer 

Stewart  &  Jewett. 

A.  Kimble 

.-..do 


McMillen 

R  L.  Gilmer... 
G.  W.  Christlan- 

R.  L.  Gilmer 

A.  Kimble 

Christian .. 

R.  L.  Gilmer 

....do 


...do 

HaH 

McMillen... 
L.  Knox.... 

Cutliflf 

Cash 

A.  Kimble.. 
W.  Fulsom- 

Miller 

Dick 

Dick 


Price. 


$1  00 
3  OO" 


Amount 


6J 


"i'oo" 


11 


$3  00 
3  00 
6  00 

6  00 
1.5  75 

5  00 
75 
75 

1  00 
50 

8  00 

3  25 

75 

2  50 
25 

10  00 
1  10 
1  00 

16  50 

11  25 
1  00 

10  50 
1  00 

7  10 
13  00 


3  00 
2  00 

1  20 
1  75 
1  65 


2,013  76 


Amount $2,013  76 

By  commissions,  labor,  and  tax $90  62 

By  collecting  bills  and  advancing 50  32 

140  94 


Net 


$1,872  82 


I  certify  that  the  above  schedule,  amounting  to  $2,013  76,  exhibits 
a  correct  statement  of  the  articles  sold,  the  persons  to  whom  sold, 
and  the  prices  at  which  they  were  disposed  of;  also  that  my  commis- 
sion for  the  sale  is  4J  per  cent.,  including  taxes,  labor,  clerk  hire, 
<&c.,  and  the  amount  of  $50  32  is  the  charge  for  collecting  and 
advancing,  as  customary. 

A.  L.  HEINE,  Auctioneer. 
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Shrevbport,  August  3,  1858. 

Received  the  above  net  amount,  viz  :  $1,872  82  from  A.  L. 
Heine,  auctioneer,  August  3,  1858. 

C.  A.  FULLER, 
United  StcUes  Agent  and  Engineer. 

The  scarcity  of  money  in  Shreveport  at  the  time;  the  unfavorable 
season  of  the  year  at  which  the  sale  was  made;  and  the  payments 
being  required  in  cash,  caused  the  property  to  be  sacrificed  at  much 
less  than  its  real  value.  With  respect  to  the  Gopher,  however,  I 
would  here  remark  that  her  hull  was  almost  entirely  worn  out  and 
useless,  and  that  she  was  bought  for  her  engines  alone,  which  being 
small  and  with  slide  valves,  were  not  very  desirable. 

Sundry  articles  of  property  were  disposed  of  by  me  at  private  sale 
at  fair  prices;  the  proceeds  amounting  to  $213  78.  The  following  is 
an  exhibit  of  the  property  disposed  of  in  this  manner. 

Schedule  of  sales  of  property  pertaining  to  the  improvement  of  Bed  river, 
by  C.  A.  FuUerj  United  States  agent  and  engineer ^  at  private  sale. 


Date. 


1868. 
July     3 


31 


Aug.    3 


To  whom  sold. 


J.  J.  Tiimley . 
Wm.  HaU..., 

G.  H.  Walker 


L.  A.  Davidson 

T.  J.  CaldweU 

J.  A.  Herron 

Wm.  Fulsom 


Designation  of  property. 


1  water  Jar 

1  grindstone 

2  kegs  rifle  powder 

3  gallons  lard  oil 

1  tin  meat  safe,  damaflced 

1  office  press,  for  books,  &c 

1  office  washstand,  bowl,  &c..... 

1  office  table,  sniali 

1  office  desk 

39  pounds  sheet  iron 

Lotcoal 

1  horse 

1  saddle,  bridle,  &c.,  much  worn. 

3  old  dinghees 

3  whip  saws 

1  old  work  bench ... 


Amount  of  sales. 


Price. 


$8 
2 
6 
1 
2 
8 
2 
2 
7 

6 

140 

10 

1 

1 


Amount. 


$8  00 

2  dO 

12  00 

4  05 
2  50 
8  00 
2  00 
2  00 
7  00 

2  73 

5  CO 
140  00 

10  00 

3  00 
3  00 
2  00 


213  78 


I  certify  that  the  above  schedule  exhibits  a  true  and  correct  state- 
ment of  all  articles  of  public  property  sold  by  me  at  private  sale,  and 
that  the  total  amount  thereof  is  as  above  stated,  viz:  two  hundred, 
and  thirteen  dollars  and  seventy-eight  cents. 

CHARLES  A.  FULLER, 
United  States  Agent  and  Engineer. 
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The  following  is  a  summary  of  the  sales  and  proceeds,  as  abore: 

July  24,  public  auction $529  26 

August  2,  public  auction 1, 872  82 

August  3,  private  sales 213  78 

Amounting  to 2,615  86 


On  the  4th  August  I  left  Shreveport  for  St.  Louis,  agreeably  to 
your  instructions,  and  en  route  visited  the  works  at  the  Southwest  Pa^ 
of  the  Mississippi,  as  desired  by  you.  My  report  on  that  inspection 
has  already  been  rendered  under  date  of  the  3d  instant. 

In  conclusion,  I  take  leave  to  submit  an  estimate  for  the  completion 
of  the  improvement  of  Red  river  at  and  around  the  raft,  and  also  the 
amount  that  will  be  required  for  the  next  fiscal  year. 

^stimaie. 

Amount  required  for  completion,  as  per  last  annual 

report,  September,  1857 $110,000  00 

For  construction  of  new  boats,  purchase  of  tools,  ma- 
chinery, &c.,  to  supply  the  place  of  those  sold 30,000  00 

Removing  new  raft  that  will  accumulate  prior  to  re- 
sumption of  ^ork 20,000  00 

Additional  receptacle  for  new  raft 12, 000  00 

Contingencies,  say 3,000  00 

Amonnt  required 175,000  00 

Amount  required  for  the  next  fiscal  year. 

For  new  snag-boat,  purchase  of  tools,  Ac $30,000  00 

For  new  dredge-boat  and  scows 10,000  00 

For  new  raft  receptacle 12,000  00 

For  working  dredge-boat  per  year 10,000  00 

For  working  snag-boat  per  year 42, 000  00 

For  contingencies 6,000  00 


110,000  00 


CHARLES  A.  FULLER, 
United  States  Agent  and  Engineer. 
Lieutenant  Colonel  S.  H.  Long, 

United  States  Army. 

P.  S. — My  accounts  for  the  current  quarter,  final  account  current, 
Ac,  will  be  prepared  and  forwarded  as  early  as  practicable.  Up  to 
this  date  I  have  not  yet  been  able  to  settle  all  outstanding  accounts. 
As  soon  as  the  desired  vouchers  can  be  obtained  the  accounts  will  be 
closed,  and  the  balance  of  funds  remaining  unexpended  will  be  duly 
turned  over  to  you. 

C.  A.  F. 
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APPENDIX— Doc.  No.  4. 

Louisville,  December  31,  1857. 

Sir:  Pursuant  to  your  instructions  of  the  31st  October  last,  I  visited 
the  Southwest  Pass  of  the  Mississippi  on  the  19th  of  the  ensuing  No- 
vember, and  on  the  2d  of  December  following  engaged  in  examina- 
tions and  inquiries  in  relation  to  operations  in  progress  for  the 
improvement  of  Red  river  at  and  near  the  raft,  and  I  now  have  the 
honor  to  submit  my  views  and  the  results  of  my  observations  and 
inquiries  in  reference  to  the  works  in  progress  at  those  two  localities. 

Soidhwest  Pass, 

The  operations  of  Messrs.  Craig  &  Righter,  contractors  for  the 
improvement  of  the  Southwest  Pass  and  of  the  Pass  a  V  Outre,  have 
hitherto  been  confined  exclusively  to  the  improvement  of  the  former, 
nothing  having  yet  been  done  towards  the  improvement  of  the  latter 
pass. 

The  work  done  in  the  Southwest  Pass  consists  in  the  formation  of 
a  single  line  of  wing-dam,  5,733  feet  long,  composed  of  square  and 
plank  piles  driven  firmly  into  the  bed  of  the  pass,  and  strongly 
banded  together  at  and  near  the  surface  of  the  water  by  means  of 
streamers  or  ribands,  iron  spikes  and  bolts,  in  the  manner  heretofore 
explained  in  my  inspection  report  of  the  6th  April  last.  The  general 
direction  of  the  dam  is  about  N.  40°  E.,  or  S.  40  °  W. 

At  the  upper  or  northerly  extremity  of  the  dam  the  water  does 
not  exceed  3  feet  in  depth;  as  we  descend  along  the  line  of  the  dam 
the  depth  gradually  increases  to  about  12  feet,  which  is  the  depth  at 
the  lower  end  of  the  dam. 

Through  a  distance  of  about  1,500  feet  on  the  upper  portion  of  the 
dam  indurated  beds  of  sand  and  clay  occurred  at  the  depth  of  6  or  8 
feet  below  the  water  surface.  On  being  penetrated  by  the  piles 
these  beds,  thus  disturbed,  resolved  themselves  into  a  sort  of  quick- 
sand, too  yielding  to  afford  the  requisite  stability  to  the  piles.  In 
consequence,  and  on  the  occurrence  of  protracted  boisterous  weather 
soon  after  this  portion  of  the  dam  was  built,  the  line  of  piles  was  rup- 
tured, and  in  some  instances  thorough  breaches  of  greater  or  less 
extent  were  formed  in  ii. 

The  residue  of  the  dam  being  strongly  fortified  by  substantial 
square  piles  driven  on  both  sides  of  the  plank  piling,  and  at  intervals 
of  only  4  or  5  feet  asunder,  sucessfuUy  withstood  the  buffetings  of  the 
storms  and  the  surf  produced  thereby,  and  still  remains  erect  and 
stable. 

The  construction  of  the  line  of  piles  above  considered  comprises  all 
the  work  done  by  the  contractors  prior  to  the  date  of  my  late  inspec- 
tion. The  wing-dam  contemplated  to  be  formed  on  the  northwesterly 
side  of  the  pass  remains  to  be  constructed,  which  is  also  true  of  the 
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several  traverse  dams  across  the  heads  of  outlets  on  both  sides  of 
the  pass,  which  were  conditionally  provided  for  in  this  contract  All 
these  subsidiary  works,  together  with  an  additional  prolongation  of 
the  line  of  the  dam  already  built,  remain  to  be  formed. 

The  materials  used  in  the  formation  of  the  dam,  exclusive  of  a  large 
quantity  driven  away  and  lost  in  storms,  amount  to  about  2,000,000 
superficial  feet  of  yellow  pine  and  cypress  lumber,  and  five  tons  of 
iron  in  bolts  and  spikes. 

The  materials  on  hand,  and  applicable  to  the  further  prosecution  of 
the  work  in  the  Southwest  Pass,  consist  of  150,000  feet,  board  measure, 
of  plank  piles,  varying  in  length  from  12  to  35  feet,  of  about  500  square 
piles,  25  to  45  feet  long,  and  of  about  four  tons  of  iron  in  bars,  bolte, 
and  spikes,  all  on  hand  and  ready  for  use. 

The  craft  employed  on  the  works  includes  the  steamer  Fanny  Fern, 
fitted  up  with  a  double  pile  engine  worked  by  steam  power;  also  of  a 
pile  boat  called  the  Little  Fanny,  fitted  up  with  a  similar  pile  engine 
worked  by  steam,  together  with  sundry  flat  boats,  yawls,  skiffs,  Ac. 

The  force  employed  in  the  service  consists  of  two  captains,  two 
steam  engineers,  two  foremen,  one  blacksmith,  one  striker,  two 
cooks,  and  twenty-three  laborers;  in  all  thirty- three  individuals. 

Owing  to  the  unusual  prevalence  of  boisterous  and  stormy  weather 
during  the  last  three  mouths,  the  work  of  the  contractors  has  been 
greatly  retarded.  From  reliable  information  it  appears  that  during 
the  period  first  mentioned,  only  eight  or  ten  working  days  have 
occurred  in  which  the  work  could  be  prosecuted  to  any  considerable 
advantage. 

In  consideration  of  the  interruptions  and  delays,  and  in  view  of 
the  utter  impracticability  of  accomplishing  the  works  of  their  contracts, 
within  the  period  of  their  late  extension,  viz:  to  the  1st  of  January 
next,  the  contractors  made  application  for  another  extension  of  the 
term  of  their  contracts  to  the  Ist  of  July  next. 

The  following  is  a  copy  of  the  application  alluded  to : 

Southwest  Pass, 
November  21, 1S51. 

Sir:  Inasmuch  as  we  the  contractors  for  the  improvement  of  the 
Southwest  Pass  of  the  Mississippi  river  are  desirous  of  again  applying 
to  the  Hon.  Secretary  of  War  for  another  extension  of  the  contract 
time,  and  inasmuch  as  we  believe  that  said  application  must,  in  the 
routine  of  official  business  be  first  submitted  to  the  government  officer 
in  charge  for  his  approbation  before  the  same  can  be  granted,  we, 
therefore,  are  desirous  of  learning  from  you  whether  in  such  an  event 
your  report  would  be  favorable  to  such  extension. 

The  grounds  upon  which  we  should  ask  an  extension  are  as  follows: 

1st.  The  extraordinary  prevalence  of  boisterous  weather  during 
the  past  fall,  not  leaving  more  than  ten  or  twelve  working  days, 
thereby  materially  retarding  our  operations. 

2d.  The  fact  that  the  river  has  been  unusually  low  during  the  past 
tkree  months,  and  in  consequence  thereof,  the  agency  we  depended 
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upon  for  the  accomplishment  of  the   results   desired,   was  not  in 
existence. 

3d.  The  fact  of  the  past  and  present  commercial  crisis  having  so 
far  prostrated  the  money  market,  that  the  obtaining  of  the  necessary  . 
funds  was  an  impossibility. 

4th.  That  we  have  expended  a  large  amount  of  cash  which  will  be 
a  total  loss  to  us  in  case  the  government  refuses  to  grant  us  a  renewed 
extension. 

5th.  That  in  order  to  facilitate  the  operation  of  the  current  and  to 
open  the  pass  to  the  required  depth  at  the  earliest  date  practicable, 
the  contractors  are  prepared  to  call  in  play  the  agency  of  the  rake, 
harrow,  and  scraper,  which  they  believe  will  accomplish  the  end 
desired  long  before  the  expiration  of  the  extension  time  applied  for. 
An  early  answer  will  much  oblige, 

CRAIG  &  BIGHTER. 

Lt.  Col.  S.  H.  LoxG. 


New  Orleans,  November  27,  1857. 

Sir:  I  have  the  honor  herewith  to  submit  an  application  of  Messrs. 
Craig  &  Righter,  contractors  for  the  removal  of  obstructions  from  the 
mouths  or  outlets  of  the  Southwest  Pass  and  Pass  a  'lOutre,  soliciting 
an  additional  extension  of  the  term  or  period  of  their  contracts. 

The  arguments  urged  in  favor  of  the  extension  appear  valid  and 
forcible,  and  I  take  leave  briefly  to  comment  thereon  in  the  order  of 
their  presentation  in  the  application: 

First.  Agreeably  to  my  own  observations  and  inquiries,  and  in 
accordance  with  the  reports  received  from  William  Johnson,  esq., 
supervisor  of  the  pass  in  my  employ,  the  statements  in  this  item  of 
the  application  appear  to  be  fully  sustained. 

Second.  The  stage  of  water  in  the  pass  during  the  time  mentioned 
in  this  item  appears  also  to  have  been  correctly  stated.  No  accelera- 
tion of  the  current  appears  to  have  occurred  during  the  time  men- 
tioned. 

Third.  The  late  embarrassments  in  money  affairs  are  too  well  known 
to  need  any  comment. 

Fourth.  The  expenditures  on  the  work  have  undoubtedly  been 
very  large.  I  have  been  credibly  informed  that  they  have  already 
amounted  to  at  least  $60,000. 

Fifth.  The  proposal  contained  in  this  item  in  reference  to  the 
adoption  of  the  method  of  dredging  by  the  use  of  rakes,  harrows, 
and  scrapers,  in  connexion  with  the  wing-dams  contemplated  as  the 
means  of  improving  the  channels,  is,  in  my  opinion,  not  only  accept- 
able, but  advisable.  The  combination  of  the  two  methods,-  viz:  the 
construction  of  wing-dams  combined  with  the  process  of*  dredging, 
^ill  be  likely  to  prove  more  efficacious  than  either  of  the  methods, 
singly  adopted. 

It  appears  manifest  that  the  contractors  undertook  the  work  with- 
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out  due  consideration  of  the  numerous  casualties  and  difficulties  in 
the  way  of  its  successful  prosecution.  They  seem  to  have  been  im- 
pressed with  the  idea  that  the  channels  could  be  improved  by  the 
removal  of  soft  mud  from  their  bottoms  and  sides,  instead  of  which 
indurated  beds  of  adhesive  clay  called  mud  lumps  were  the  formida- 
ble obstructions  in  the  way  of  navigation.  They  seem  to  have  anti- 
cipated very  little  interruption  from  stresses  of  weather,  which 
prevail  more  or  less  violently  in  every  month  of  the  year  at  the  out- 
lets of  the  Mississippi  into  the  Gulf.  No  injuries  to  the  work  appear 
to  have  been  anticipated  from  the  surf  and  lashing  of  the  billows  of 
the  Gulf,  whereas  extensive  breaches  have  frequently  been  made  in 
the  line  of  piles  by  agencies  of  this  character.  These  and  numerous 
other  incidents,  neither  foreseen  nor  provided  for,  have  not  only  con- 
tributed to  retard  the  progress  of  the  work,  but  to  occasion  heavy 
outlays  in  repairing  damages  done  to  it. 

In  view  of  all  the  circumstances  of  the  case,  and  especially  in  con- 
sideration of  the  proposal  to  apply  harrows,  scrapers,  &c.,  for  the 
purpose  of  breaking  up  and  removing  the  mud  lumps  and  hard  bars 
that  occur  in  the  channels,  (a  method  of  operation  that  has  proved 
successful  and  efficacious  on  a  former  occasion,)  I  do  not  hesitate  to 
commend  the  application  of  the  contractors  for  another  extension  of 
their  contracts  to  the  favorable  consideration  of  the  War  Department. 

In  regard  to  the  duration  of  the  extension  asked  for,  no  limit  has 
been  fixed  by  the  contractors.  I  would  therefore  respectfully  sug- 
gest that  it  be  limited  to  the  1st  of  July  next,  which  the  contractors 
regard  as  an  ample  allowance  of  time  for  the  fulfillment  of  their  con- 
tracts. 

I  take  leave  to  signify  my  belief  that  one  of  the  stipulations  of  the 
contract  is  a  hard  one,  viz:  that  requiring  the  excavation  of  the  chan- 
nels across  the  bars  to  the  depth  of  twenty  feet.     Agreeably  to  the 
best  lights  I  can  obtain  in  reference  to  this  matter  I  am  satisfied  that 
this  depth  cannot  be  obtained  by  any  means  whatever,  without  a  con- 
sideration greatly  exceeding  that  specified  in  the  contracts.     In  my 
inspection  report  of  April  last  I  hazarded  the  opinion  that  eighteen 
feet  should  be  the  maximum  depth  that  ought  to  be  aimed  at  in  im- 
proving the  outlets  of  the  Mississippi  into  the  Gulf.     I  am  still  of 
the  same  opinion,  and  w^ould  further  suggest  the  propriety  of  adopt- 
ing eighteen  feet  below  ordinary  low  tide  (instead  of  the  stipulated 
twenty  feet)  as  the  maximum  depth  practicable  across  the  tidal  bars 
at  the  outlets  of  either  of  the  passes  into  the  Gulf. 

•  S.  H.  LONG, 
LietUenant  Colond  Topographical  Engineers. 

Colonel  J.  J.  Abert. 


New  Orleans,  November  27,  1857. 

Gentlemen:  Your  application  for  a  renewed  extension  of  your  con- 
tracts in  relation  to  the  **  removal  of  obstructions  from  the  mouths  of 
the  Mississippi"  has  been  received.     In  reply,  I  take  leave  to  inform 
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jrou  that  the  application  will  be  at  once  forwarded  to  the  Topograph- 
ical Bureau  accompanied  by  a  report  thereon,  setting  forth  my  views 
in  reference  to  the  propriety  of  granting  the  indulgence  solicited. 

A  copy  of  my  report  as  above,  is  herewith  submitted  for  your  use 
and  information. 

S.  H.  LONG, 
Lieut.  Colonel  T.  K 
Messrs.  Craig  &  Riqhter. 

With  regard  to  the  stipulation  specially  noticed  in  the  concluding 
paragraph  of  the  foregoing  report,  it  is  proper  to  advert  to  some  of 
the  bids,  exemplifying  the  estimated  probable  cost  of  improving  the 
channels  of  the  Southwest  Pass  and  of  Pass  &  V  Outre  by  different  com- 
petitors for  the  contracts.  The  proposals  of  the  inexpert  firm  of 
Craig  &  Righter  for  opening  the  two  passes,  made  in  1856  compared 
with  those  of  the  New  Orleans  Towboat  Company  in  the  same  year 
and  for  the  same  work,  (the  latter  having  had  great  experience  both 
in  the  navigation  and  in  the  improvement  of  the  channels, )  exhibit  a 
striking  contrast  in  their  prospective  views  of  the  probable  cost  of 
the  enterprise. 

Comparison  of  tJie  two  sets  of  proposals  for  opening  channels  300  feet 
vnde  and  of  different  depths  in  the  parses. 


ProposftU,  &c. 

By  Craig  &  Righter 

By  N.  0.  Towboat 
Aaaociaiiun. 

For  channel  18  feet  deeo  in  8W.  PaM.... .— .... 

$125,000 
125,000 
125,000 
125,000 
250,000 

$^0,000 

For  channel  20  feet  deeo  in  SW.  Pais 

325,000 

For  channel  18  feet  deep  in  Paatk  rOntre 

For  channel  20  feet  deep  in  PaM  k  rOutre 

125,  <MH) 
250,000 
575,  COO 

Hence  it  appears  that  no  discrimination  on  account  of  different 
depths  of  channel  was  made  by  Messrs.  Craig  &  Righter  in  either  of 
the  passes,  while  their  more  experienced  competitors  provided  for  a 
difference  of  $125,000  between  the  probable  cost  of  opening  a  chan- 
nel 18  feet  deep  and  that  of  opening  a  channel  20  feet  deep  in  both 
passes. 

The  accompanying  sketch  drawn  by  my  civil  assistant  H.  C.  Long, 
will  show  the  relative  position  of  the  wing-dam,  the  line  of  triangu- 
lations,  sundry  soundings  at  and  near  the  mouth  of  the  SW.  Pass,  and 
various  other  objects  embraced  within  the  limits  of  the  sketch  and 
including  several  bayous,  swamps,  mud  lumps,  &c. 

In  further  explanation  of  the  sketch,  the  following  particulars 
should  be  distinctly  noticed,  viz: 

The  scale  of  projection  is  6J  inches  to  the  mile. 

A,  B.  The  prime  base  1,000  feet  long  as  measured  along  the  line 
of  piles  and  embracing  nearly  the  entire  length  of  the  dam  as  it 
existed  at  the  time  of  the  survey. 

B.  C.  The  secondary  base  7,800  feet  long  extending  from  the  lower 


1068  REPORT  OP  THE 

end  of  the  prime  base  A  B  across  the  channel  of  the  pass  to  the 
light-house  C. 

The  other  stations  of  the  triangulations  several  of  which  were 
planted  on  mere  mud  lumps  rising  8  or  10  feet  above  the  surface  of 
the  water,  and  some  of  which  as  at  G  I  and  K  have  been  since  washed 
away,  are  indicated  with  sufficient  clearness  on  the  sketch.  The 
distances  on  the  lines  were  for  the  most  part  computed  by  logarithms, 
while  the  residue  were  determined  geometrically. 

With  the  exception  of  the  prime  base,  all  other  lines  of  the  trian- 
gulations are  indicated  in  the  sketch  by  broken  yight  lines. 

The  principal  lines  of  soundings  are  those  leading  across  the  main 
channel  of  the  pass  in  which  the  soundings  were  repeated  as  often  as 
the  weather  would  permit,  and  are  represented  in  the  sketch  by  the 
lines  BC,  BE,  BF,  and  FE,  EG,  GH,  HI,  HK  and  JK,  the  computed 
lengths  of  which  are  exhibited  in  the  tabulation  under  the  title  of  the 
sketch. 

The  soundings  recorded  along  the  lines  above  mentioned,  as  also 
those  scattered  over  other  parts  of  the  sketch,  indicate  the  depths  in 
feet  below  the  surface  of  ordinary  low  tide. 

The  light  wavy  lines,  a  b  and  c  d,  represent  the  boundaries  of  the 
deepest  channel  across  the  tidal  bar,  the  depths  of  which  are  indi- 
cated by  a  series  of  soundings  in  the  direction  of  the  channel  from 
the  depth  of  twenty  feet  at  the  upper  margin  of  the  bar  to  the  deep 
wat€U*  of  the  Gulf.  This  channel  is  divided  into  two  subordinate  chan- 
nels near  the  Gulf,  by  a  narrow  spit  of  indurated  mud,  called  the  Middle 
Ground,  as  indicated  by  the  dotted  lines  e  /,  over  which  the  water 
has  a  depth  of  only  thirteen  feet.  A  similar  spit  or  middle  ground, 
of  the  same  depth  below  the  water  surface,  but  of  much  greater 
extent,  occurs  at  the  can  buoy,  which  serves  as  a  beacon  to  mark  its 
locality.  A  formidable  mud  lump,  called  the  East  Breaker,  occurs  at 
the  immediate  outlet  of  the  easterly  channel  into  the  Gulf,  and  has  a 
low  tide  depth  of  only  about  seven  feet  upon  it.  Several  other  shoals 
are  indicated  on  other  parts  of  the  sketch  by  dotted  wavy  lines,  and 
the  depths  of  water  upon  them  are  indicated  by  figures  inscribed 
along  and  within  the  lines. 

The  new  channel  to  be  opened  is  expected  to  be  formed  in  the  space 
situated  between  the  wavy  lines  a  c  and  b  rf,  before  mentioned,  the 
excavations  for  which  must  be  carried  through  a  distance  of  about  two 
and  a  half  miles.  The  quantity  of  silt,  including  hard  and  soft  mud,  that 
must  be  removed,  in  order  to  open  a  channel  300  feet  wide  and  20  feet 
deep,  will  amount  to  about  460, 000  cubic  yards;  whereas  if  the  depth 
be  limited  to  18  feet,  the  quantity  to  be  removed  will  be  about  175, 000 
cubic  yards,  the  length  of  the  excavations  being  about  two  and  a  half 
miles  in  the  former,  and  only  one  mile  and  a  half  in  the  latter  case. 

In  all  other  respects  the  representations  on  the  sketch  are  sufficiently 
intelligible  without  further  explanation. 

Moreover,  in  addition  to  the  sketch,  two  sets  of  diagrams  are  here- 
with submitted,  one  of  which  exhibits  monthly  soundings  on  the  line 
of  the  secondary  base  leading  from  a  point  about  midway  of  the  dam 
across  the  main  channel  of  the  pass  to  the  light-house,  and  the  other 
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from  the  same  point  obliquely  downward  to  the  can-buoy,  and  thence 
to  Stake  island;  crossing  the  main  channel  as  above  at  a  point  about 
one  mile  and  a  quarter  below  the  intersection  of  the  channel  by  the 
line  first  mentioned.  Among  the  numerous  soundings  that  have  been 
made  in  connexion  with  the  lines  of  triangulation  and  at  other  places, 
I  have  selected  the  sets  mentioned  as  better  adapted  to  illustrate  the 
changes  that  have  taken  place  in  the  bed  of  the  pass,  during  the 
months  to  which  they  relate,  than  any  other  selection  that  could  be 
made.  In  further  vindication  of  the  selection,  it  should  be  observed 
the  line  first  mentioned  crosses  the  channel  at  a  point  where  the 
dam  could  not  be  expected  to  have  any  influence  upon  the  channel 
while  the  other  line  crosses  the  channel  at  a  point  where  the  influence 
of  the  dam  would  be  likely  to  have  a  more  sensible  eflfect  upon  the 
channel  than  at  any  other  point. 

An  inspection  of  the  diagrams  will  show  that  the  changes  that  have 
taken  place  in  the  channel  during  the  eight  months  to  which  the 
diagrams  relate  are  very  inconsiderable,  especially  in  so  far  as  they 
relate  to  the  volume  and  depth  of  the  water;  and  the  slight  changes 
observable  may  be  attributed  to  the  influence  of  violent  winds  and 
storms  and  other  accidents  rather  than  to  that  of  the  structure  formed 
for  the  improvement  of  the  channel. 

In  reference  to  the  diagrams  it  should  be  remarked  that  their 
originals  were  prepared  by  Wm.  Johnson,  esq.,  employed  as  a  super- 
visor of  the  pass,  &c.,  and  that  the  same  were  transcribed  by  my 
assistant,  H.  C.  Long;  also  that,  owing  mainly  to  the  great  irregu- 
larity of  the  ebbing  and  flowing  of  the  tides,  (which  occur  only  once 
a  day,)  no  minute  discrimination  has  been  made  with  respect  to  the 
particular  stages  at  which  the  soundings  were  made. 

With  respect  to  the  tides  at  the  mouths  of  the  Mississippi,  they 
are  very  irregular  and  quite  anomalous.  Their  daily  ebb  and  flow 
occur  only  once  in  about  25  hours  and  19  minutes;  their  ordinary 
range  from  low  to  high  tide  in  continued  still  weather  varying  from 
15  to  18  inches.  Their  extreme  range  from  the  lowest  to  the  highest 
tides,  in  stormy  or  windy  weather,  is  about  four  feet,  the  range  being 
increased  according  to  the  violence  of  the  winds  as  they  alternately 
blow  from  the  northward  or  from  the  southward.  According  to  the 
best  information  that  can  be  obtained,  the  elevation  of  the  surface  at 
** ordinary  low  water''  is  nearly  or  quite  coincident  with  that  of 
mean  tide,  the  low  water  ranges  rising  above  the  stage  of  tide  about 
as  often  as  it  falls  below  the  same  stage. 

The  report  of  Mr.  Johnson,  explanatory  of  his  proceedings  at  tl>e 
Southwest  Pass  under  my  directions,  contains  his  views  in  reference 
to  the  progress  and  condition  of  the  work  of  Messrs.  Craig  &  Righter; 
to  the  difficulties  and  delays  attending  its  prosecution,  and  to  the 
changes  that  have  occurred  in  the  bed  and  channels  of  the  pass  during 
the  period  of  his  supervision. 

The  following  is  a  copy  of  the  report: 

Southwest  Pass,  December  10,  1857. 

Sir:  I  have  the  honor  to  report  that  since  the  13th  of  April  last  I 
have  remained  at  the  Southwest  Pass  of  the  Mississippi  river  in  the 
supervision  of  the  operations  of  Messrs.   Craig  &  Righter^  owd  \}w6 
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eflfects  produced  by  them  upon  the  tidal  bar  at  this  pass  in  pursuance 
of  the  instructions  in  your  letter  to  me,  of  the  date  aforsaid.  contained. 

The  scheme  of  triangulation,  as  prescribed  by  you,  I  have  en- 
deavored to  carry  out  to  the  fullest  extent  practicable  with  the  limited 
facilities  that  were  at  hand.  A  base  line  of  1000  feet  was  measured 
upon  the  jettee  dam  of  the  contractors,  from  which  I  was  enabled  to 
form  a  secondary  base  of  over  one  and  a  half  miles,  with  a  direction 
entirely  across  the  pass,  and  upon  which  my  subsequent  triangiilations 
were  based.  In  running  these  lines  with  a  sextant  corrected  by 
theodolite,  I  took  care  to  locate  them  in  such  a  manner  that  their 
general  direction  was  across  the  current  and  line  of  the  pass,  and  so 
that  the  whole  scope  of  the  tidal  bar  was  embraced  \vithin  their 
limits.  It  is  unnecessary  for  me  to  detail  the  different  lines,  Ac,  as 
the  same  are  all  located  and  designated  upon  the  plot  of  triangulated 
sounding  lines  now  in  your  possession. 

These  various  lines  which  cross  the  main  ship  channels  in  many 
different  places,  it  has  been  my  duty,  under  your  orders  of  April  18, 
to  sound  constantly  during  the  past  summer  and  fall,  to  plot  the  sound- 
ings thus  taken  upon  cross  section  profiles,  and  to  report  to  you  any 
changes  or  alteration  in  the  bed  of  the  river  which  could  be  attributed 
to  the  direct  agency  of  the  contractors'  work.  I  have  the  honor  to 
inform  you  in  relation  to  the  frequency  of  sounding,  that  I  have  exe- 
cuted the  same  as  often  as  practicable  under  the  existing  circumstan- 
ces, but  I  have  been  much  hindered  and  retarded  in  the  execution  of 
this  duty  during  the  spring  by  dense  fogs,  and  during  the  late  summer 
and  fall  months  by  the  frequent  occurrence  of  heavy  squalls  and  gales 
of  wind. 

In  relation  to  any  changes  developed  by  those  soundings  that  have 
taken  place  on  the  tidal  bar  of  this  pass,  attributable  as  an  eflFect  of 
the  works  erected  by  Messrs.  Craig  &  Righter,  I  am  sorry  to  inform 
you  that,  as  far  as  the  ship  channels  are  concerned,  no  beneficial 
results  are  observable.  True  it  is  that  changes  have  taken  place, 
both  in  depth  of  water  and  in  direction  of  current  at  various  points, 
but  these  have  in  no  way  aflfected  the  ordinary  channels  of  naviga- 
tion. 

The  bottom  of  the  river  upon  the  line  B  P  has  been  gradually  wear- 
ing away,  and  the  water  has  consequently  deepened;  and  upon  both 
sides  of  the  island,  upon  which  the  point  E  is  located,  small  channels 
with  eleven  feet  of  water,  (where  there  used  only  to  be  two  and  a  half 
feet,)  running  thence  in  a  due  west  direction,  have  made  their  appear- 
ance. Another  fact  worthy  of  mention,  which  has  been  developed 
since  the  construction  of  the  jettee  dam,  and  in  my  opinion  attributa- 
ble to  its  influences,  is  the  strongly  increased  current  with  a  westerly 
direction  across  the  bar.  So  strong  has  been  this  current  that  it  has 
formed  a  subject  of  complaint  with  the  pilots,  tow-boatmen  and  others 
engaged  in  the  navigation  of  the  bar,  who  remark  upon  the  great 
difficulty  of  keeping  inward-bound  ships  in  the  proper  channels.  This 
change  in  current  is,  in  my  opinion,  attributable  to  the  inclination 
and  direction  the  water  receives  after  coming  in  contact  with  the 
jettee  dam;  and  I  further  believe  that  after  a  corresponding  work  is 
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erected  upon  the  west  shore,  as  contemplated  by  the  contractors,  the 
current  will  again  resume  its  proper  course. 

Behind  the  dam  and  until  the  islands  to  the  eastward  are  passed 
no  current  of  any  description  is  to  be  found,  the  water  is  perfectly 
sU^nant,  and,  in  consequence,  precipitation  is  rapidly  going  on,  the 
water  having  shoaled  nearly  two  feet  since  my  residence  here. 

The  diflference  of  level  between  the  water  on  the  north  and  south 
side  of  the  structure  at  dead  low  ebb  tide  during  calm  weather  is 
equal  to  about  three  inches;  at  full  flood  tide  and  low  river  no 
difiFerence  is  perceptible. 

These  are  the  only  changes  and  effects  attributable  to  the  con- 
tractors' operations  which  have  come  under  my  notice  during  the  past 
seven  months. 

In  regard  to  the  works  themselves,  I  have  the  honor  to  inform  you 
that  since  the  date  of  your  last  inspection,  in  April  last,  the  strength 
and  stability  of  the  dam  has  been  much  augmented  by  the  placing  of 
string  pieces  and  supporting  piles  on  the  north  side  of  the  structure 
as  well  as  upon  the  south.  There  is  a  slight  difference  in  the  manner 
of  driving  the  up-river  posts  from  that  of  the  down  stream  piles. 
They  are  set  at  an  angle  outward  on  the  bottom  of  about  5°,  and  the 
sharp  end  beveled  in  such  a  manner  that  when  driven  the  head  of 
the  pile  sets  firmly  against  the  string  piece  and  is  then  firmly  bolted 
through.  By  this  means  the  strength  of  the  dam  is  nearly  doubled, 
and  I  am  happy  to  inform  you  that  all  that  portion  of  the  work  that 
was  originally  constructed  in  this  manner  has  stood  unshaken  all  th« 
heavy  gales  that  have  prevailed  during  the  fall. 

The  contractors  have  been  much  troubled  in  the  driving  of  any 
permanent  work  at  the  north  or  upper  end  of  the  dam.  For  about 
1,500  feet  from  the  marsh  the  bottom  is  composed  of  yellow  sand 
indurated  with  clay,  and  in  some  spots  of  sand  alone.  The  driving 
of  the  pile  in  these  places  is  a  matter  of  much  difficulty,  and  when 
driven  they  have  a  tendency  to  work  up  and  out  of  place,  and  upon 
the  smallest  aperture  or  opening  being  developed,  the  current  imme- 
diately commences  to  wash  away  the  surrounding  sand  and  in  an 
incredibly  short  space  of  time  it  will  excavate  below  the  bottom  of 
the  piles  in  the  immediate  vicinity  of  the  old  cranny  and  the  work 
thus  affiected  will,  during  the  first  gale  thereafter,  wash  up  and  be 
drifted  out  to  sea. 

In  this  section  of  the  work  I  have  known  the  current  at  one  of 
those  apertures  to  excavate  from  two  to  sixteen  feet  in  forty-eight 
hours. 

Several  breaches  of  this  character  have  occurred  during  the  last 
six  months,  have  been  as  often  repaired,  and  spite  of  every  precaution 
still  continue  to  break  out  anew.  With  the  exception  of  this  division 
of  the  line  the  balance  of  the  dam,  over  4,000  feet,  (the  whole  length 
of  the  dam  being  5,733  feet,)  is  driven  in  a  blue  clay  bottom  with  a 
depth  of  from  seven  to  fifteen  feet,  below  which  an  indurated  bed  of 
white  sand  is  found  with  an  average  thickness  of  some  ten  feet, 
below  which  again  lie  strata  of  yellow  clay  to  an  indefinite  depth. 
The  work  driven  in  this  bottom  is  now  standing  in  perfect  order,  has 
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remained  so  since  the  date  of  its  construction,  is  unshaken,  and,  in 
my  opinion,  is  unshakeable,  except  by  the  power  of  some  irresistable 
tornado  or  the  more  insidious  eflfect  of  the  Gulf-worm. 

I  am  happy  to  inform  you,  however,  that  I  have  in  vain  sought  for 
some  trace  of  this  animal  in  wood  planted  in  the  water  last  February, 
and  which  has  been  submerged  ever  since  up  to  this  date. 

During  the  past  six  months  the  contractors  have  had  two  pile 
drivers  in  operation  for  the  majority  of  the  time,  with  an  effective 
force  of  from  sixteen  to  thirty  men.  They  have,  however,  during 
the  past  three  months  been  much  retarded  in  their  operations  by  the 
unusual  prevalence  of  heavy  gales  which,  exposed  as  they  are  to  the 
force  of  the  Gulf  wave  rendered  such  a  thing  as  active  work  an 
impossibility. 

I  feel  myself  safe  in  asserting  that,  during  the  time  referred  to, 
they  have  not  been  enabled  to  work  their  boats  to  any  advantage 
more  than  three  weeks. 

In  pursuance  of  your  orders  I  also  instituted  a  course  of  tidal 
observations  with  a  view  to  determine  the  level  of  ordinary  or  mean 
low  tide  at  this  pass.  I  caused  three  tide  gauges  to  be  constructed, 
and  located  the  same  at  different  points  on  the  bar  and  above;  the 
water  recorded  on  each  was  daily  noted,  together  with  the  direction 
of  the  wind  during  the  past  twenty-four  hours  and  its  approximate 
velocity.  By  taking  the  sum  of  these  observations  and  dividing  by 
the  number  of  observations  made  I  obtained  the  mean  low  water  for 
the  past  six  months,  which  level  I  have  permanently  located  upon  a 
solid  bench  mark  at  the  west  shore  some  distance  above  the  bar. 

WM.  JOHNSON, 

Superviapr. 

Lieut  Col.  S.  H.  Long,  U.  8.  A. 

Hence  it  appears  from  my  own  personal  inspection,  as  well  as  from 
the  observations  and  statements  of  Mr.  Johnson,  that  the  operations 
of  Messrs.  Craig  &  Righter  have  hitherto  produced  no  favorable 
results  in  so  far  as  relates  to  the  widening  and  deepening  of  the  chan- 
nel of  navigation  across  the  bar  at  the  mouth  of  the  Southwest  Pass. 

The  agency  that  appears  to  have  been  relied  on  by  the  contractor?, 
as  the  means  of  accomplishing  the  objects  of  their  contracts,  seems 
to  consist  mainly,  if  not  exclusively,  in  the  production  of  an  ac- 
celerated current  of  sufficient  speed  and  force  to  remove  the  obstruc- 
tions and  sweep  out  a  channel  of  the  required  width  and  depth. 

The  accomplishment  of  the  object  in  this  way,  seems  to  involve 
numerous  insurmountable  difficulties,  many  of  which  have  already 
been  noticed  on  this  and  former  occa&ions.  One  of  the  difiScultiefl, 
however,  which  has  not  yet  been  mentioned,  is  entitled  to  some  con- 
sideration at  this  time,  and  will  be  treated  of  in  the  following  manner : 

No  acceleration  of  the  currents  can  be  produced  without  an  in- 
creased elevation  of  the  surface  of  the  pool  from  which  they  flow. 
Any  elevation  of  the  surface  of  the  pool  formed  above  the  dams  or 
jetties  constructed  at  or  near  the  mouth  of  the  passes,  will  contribute 
to  give  an  increased  elevation  of  the  surface  of  the  pass  at  all  pK>ints 


8ECSETAST  OF  WAB.  10  T3 

between  its  mouth  and  its  head,  diminishing  of  course,  as  we  recede 
from  the  pool  mentioned,  towards  the  head  of  the  pass.  Accordingly, 
an  increased  elevation  would  be  imparted  to  the  entire  water  surface 
of  the  pass,  and  this  would  contribute  to  increase  the  outflow,  not 
only  through  all  the  bayous  on  both  sidos  of  the  pass,  but  through 
all  of  the  more  easterly  passes  themselves,  while  it  would  also  ccm- 
tribute  to  reduce  the  volume  of  water  that  would  otherwise  flow  into 
the  Gulf  below  the  pool.  Hence  the  means  in  question  would  not  only 
prove  futile,  but  would  eventually  contribute  to  increase  the  evil 
which  it  is  designed  to  cure. 

The  difficulty  above  considered  may  be  readily  obviated  by  adopting 
and  applying  the  process  of  dredging  the  channel  across  the  bar,  which 
would  have  a  tendency  not  only  to  enlarge  the  volume  of  water,  but 
to  accelerate  its  speed  in  its  passc^e  through  the  channel  to  the  Gutfl 

In  conclusion  I  take  leave  to  advert  to  the  inadequacy  of  the  present 
lif^ht-house  at  C,  on  the  sketch,  to  subserve  the  purposes  for  which  it 
was  intended.  Without  intending  to  enlarge  on  the  defects  of  its 
position  or  structure,  I  venture  to  suggest  a  substitute  which  would 
cost  less  and  answer  better  purposes.  Instead  of  the  single  light-house 
I  would  propose  the  construction  of  two  light-boats  with  a  light  on 
each,  elevated  some  30  or  40  feet  above  their  decks.  One  of  the 
boats  should  be  suitably  anchored  nearer  a  little  above  the  can-buoy, 
and  the  other  about  a  mile  further  up  the  pass,  and  in  such  a  position  that 
a  right  line  passing  from  its  light  to  the  main  outlet  of  the  pass  into 
the  Gulf,  will  also  pass  through  the  light  of  the  first  or  lower  boat. 
The  lights  being  thus  situated  a  vessel  in  the  Gulf  bound  in  the  mouth 
of  the  pass  may  pursue  her  course  till  she  arrives  at  the  range  line 
of  the  lights,  when  she  may  shift  her  course  and  pursue  her  voyage 
in  safety  along  the  line  and  across  the  bar  till  she  reaches  safe 
anchorage  in  the  pass.  Should  the  channel  undergo  a  change,  (and 
such  a  change  is  continually  in  progress,)  a  corresponding  change  may 
readily  be  made  in  the  relative  position  of  the  lights,  by  changing  the 
anchorage  of  the  boats,  and  thus  the  lights  may  be  made  to  serve  as 
safe  and  sure  guides  to  vessels  and  especially  to  steamers  desirous  oi 
entering  the  pass  by  night,  whenever  the  lights  are  visible  from  on 
board. 

S.  H.  LONG, 
LieuienafU  Gclond  TopograjJiuxd  Engineers* 

Colonel  J.  J.  Abbbt. 


APPENDIX— Doc.  No.  6. 

New  Orleans,  May  31,  1858. 

Sib:  During  the  last  four  weeks  I  have  been  almost  constantly  occu- 
pied in  the  inspection  of  the  passes  of  the   Mississippi   and  of   the 
Vol.  u 68 
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works  in  progress  for  the  removol  of  the  obstructions  therefrom.  I 
now  take  leave  to  report  the  results  of  my  observations  and  enquiries 
relating  to  these  subjects. 

Since  my  inspection  in  April  and  November,  1857,  manifegt 
changes  have  occurred  in  the  depths  of  the  channels  leading  across 
the  tidal  bars  at  the  mouths  both  of  the  Southwest  Pass  and  of  tlie 
Pass  &  V  Outre.  The  depths  in  both  passes  have  increased  very 
materially  since  the  dates  of  these  inspections,  as  will  be  shown  in 
tabular  synopsies  hereinafter  to  be  presented.  The  cause  of  these 
changes  cannot  be  demonstrated  with  any  degree  of  certainty.  Those 
in  the  Southwest  Pass  may  be  attributed,  in  part,  to  the  agency  of 
the  pile  wing-dam  constructed  by  Messrs.  Craig  A  Righter,  while 
those  in  the  Pass  i'  1'  Outre  cannot  have  been  produced  in  any  degree 
by  a  similar  cause,  for  they  no  doubt  occurred  prior  to  the  com- 
mencement of  operations  in  this  pass  by  the  contractors  above  named. 

The  following  sjmopsis  will  indicate  the*  nature  and  extent  of  the 
more  material  changes  that  have  taken  place  since  November  last: 

Abstract  of  Souvdings  in  Channel  cf  Southwest  Pass. 

November,  1857.— 18,  16,  17,  17,  17,  17,  17,  16,  16,  15,  15,  15, 
16,  16,  16,  16,  16,  16,  15,  15,  15,  15. 

May,  1858.— 19,  19,  20,  21,  21,  21,  21,  22,  21,  20,  21,  20,  19,  20, 
22,  21,  22,  22,  22,  21,  21,  21. 

November,  1857.— 16,  16,  16,  16,  16,  16,  15,  15,  15,  15,  15,  15, 
15,  15,  15,  15,  15,  15,  16,  16,  16. 

May,  1858.— 21,  20,  20,  19,  20,  19,  18,  18,  19,  19,  19,  17,  18,  18, 

19,  19,  18,  19,  19,  18,  19. 

November,  1857.— 15,   15,   15,   15,   16,   16,   16,  16,  16,  15,  15,  15, 
15,  15,  16,  16,  17,  18,  19,  20. 
May,  1858.-19,  19,  19,  20,  19,  19,  19,  19,  18,  18,  19,  19,  19,  2«, 

20,  18,  19,  19,  19,  20. 

The  soundings  of  the  synopsis  were  made  in  the  deepest  channel 
of  the  pass,  and  through  a  distance  of  about  1^  miles  from  the  site 
of  the  can-buoy  to  the  margin  of  the  Gulf;  but  without  any  special 
regard  to  its  width,  direction,  or  straightness  of  course.  On  arriving 
at  the  crest  of  the  tidal  bar,  about  200  yards  from  the  Gulf,  the  main 
channel  is  divided  into  two  narrow,  subordinate  channels,  respectively, 
of  about  equal  capacity — one  about  200  feet  wide,  running  to  the 
right  or  westward,  and  the  other  about  150  feet  wide,  to  the  left  or 
eastward — which  are  separated  from  each  other  by  a  bar  called  the 
middle  ground,  composed  of  sundry  mud  lumps,  which  divide  the 
channels  one  from  the  other,  and  on  which  the  depths  of  water  vary 
from  17  to  13  feet  only.  These  obstructions  cause  the  subordinate 
channels  to  diverge  from  each  other  at  a  point  about  50  yards  above 
the  middle  ground,  and  the  deflections  occasioned  thereby  divert  both 
of  these  channels  from  the  requisite  right-line  channel  leading  across 
the  bar. 
.  The  head  of  the  middle  ground,  as  just  intimated,  is  situated  abont 
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60  yards  below  the  crest  of  the  bar.  The  width  of  the  main  channel, 
as  measured  along  the  crest,  is  about  500  feet;  and  the  soundings  of 
the  crest,  or  across  the  narrowest  part  of  the  channel,  beginning  on 
the  west  and  terminating  on  the  east  side  of  the  channel,  at  depths  of 
15  feet  below  the  surface  of  low  water,  are  as  follows,  viz:  15,  18, 
21,  20,  19,  19,  21,  21,  20,  21,  21,  18,  18,  17,  16,  15  feet. 

Prom  the  various  soundings  given  as  above,  and  from  other  observa- 
tions, it  is  pretty  evident  that  vessels  drawing  18  feet  can  pass 
freely  across  the  tidal  bar,  whether  outward  or  inward  bound, 
without  infringing  against  the  bottom  of  the  channel;  but  they  cannot 
pursue  a  straight  course  to  or  from  the  Gulf,  by  reason  of  the  middle 
ground,  and  other  obstructions.  Moreover,  the  channels  on  both 
sides  of  the  middle  ground  are  quite  narrow,  neither  of  them  being 
more  than  200  feet  in  width. 

In  view  of  the  foregoing  considerations,  it  is  apparent  that  the  upper 
portion  of  the  channel  across  the  tidal  bar  through  a  distance  of 
about  one  and  a  quarter  miles,  viz:  from  the  can-buoy  downward  to 
the  crest  of  the  bar,  requires  widening  and  deepening  in  a  very  few 
places  only,  in  order  to  answer  the  condition  of  the  modified  contract 
of  Messrs.  Craig  &  Righter  in  so  far  as  relates  to  the  opening  of  the 
channel  of  the  Southwest  Pass. 

The  opening  of  the  residue  of  the  channel  in  from  the  crest  of  the 
tidal  bar  to  the  margin  of  the  Gulf,  about  two  hundred  yards  only,  in 
conformity  to  the  stipulations  of  the  contract  which  calls  for  a  channel 
three  hundred  feet  wide  and  eighteen  feet  deep,  leading  in  a  straight 
direction  across  the  entire  bar  to  the  deep  water  of  the  Gulf,  will  re- 
. quire  the  reduction  and  removal  of  the  middle  ground,  &c.,  described 
as  above,  to  the  depth  of  eighteen  feet. 

In  connexion  with  the  changes  indicated  by  the  soundings,  &c.,  ex- 
hibited in  the  foregoing  remarks,  other  changes  and  occurrences  have 
taken  place  since  my  inspection  of  April  and  November  of  1857. 

The  principal  changes,  &c.,  last  mentioned  are  briefly  as  follows: 

1st.  The  channel  across  the  immediate  crest  of  the  bar  has  been 
transferred  a  considerable  distance  to  the  westward  of  the  position 
occupied  by  it  in  the  spring  of  1857. 

2d.  A  mud  lump  on  the  easterly  side  of  the  old  channel  which  pre- 
viously had  a  depth  of  eight  feet  on  its  summit  has  risen  to  the  height 
of  about  seven  feet  above  the  surface  of  the  water. 

3d.  A  mud  lump  near  the  westerly  side  of  the  contemplated  new 
straight  channel,  and  about  one  hundred  and  twenty  yards  below  the 
crest  of  the  bar,  in  April,  1857,  had  a  depth  of  ten  feet  on  its  summit, 
but  at  the  present  time  has  a  depth  of  only  six  feet,  and  appears  to 
be  still  rising. 

4th.  The  old  east  channel  leading  across  the  line  of  the  pile  dam, 
and  tending  southeastward  to  the  Gulf,  had  a  depth  of  about  eight 
and  a  half  feet  across  the  bar  in  1857,  and  the  water  upon  it  has  now 
only  about  half  that  depth.  This  change  has  obviously  been  pro- 
duced in  part,  if  not  entirely,  by  the  pile  dam,  which  has  undoubtedly 
contributed  to  increase  the  volume  of  water  passing  downward  in  the 
main  channel  of  the  pass« 
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5th.  The  main  channel  in  its  passage  across  the  entire  tidal  bar 
from  the  can-buoy  gulfward  has  been  gradually  moving  westward 
during  the  last  year. 

6th.  In  February  last  the  old  can-buoy  (a  hollow  cylinder  made  of 
boiler  iron  anchored  at  the  head  of  a  shoal  in  the  channel)  was  acci- 
dentally displaced  and  lost  in  the  Gulf.  A  similar  buoy,  tc,  has  since 
been  procured  by  Captain  Simms,  of  the  navy,  and  substituted  for 
the  lost  buoy,  in  a  position  about  one  hundred  feet  from  that  preyionsly 
occupied  by  the  latter. 

7th.  Within  the  last  year  about  two-thirds  of  the  upper  part  of  the 
pile  dam,  viz:  from  the  point  A  (see  chart  accompanying  my  inspec- 
tion report  of  December  last)  to  the  edge  of  the  marsh,  above  fifteea 
hundred  feet  have  been  demolished.  The  lower  portion  of  the  dam 
from  A  to  its  lower  end,  four  thousand  two  hundred  and  twenty -three 
feet,  has  been  ruptured  in  no  less  than  six  places  by  breaches,  varying 
from  ten  to  one  hundred  and  fifty  feet  in  width.  Notwithstanding  the 
occurrence  of  these  breaches,  the  structure,  while  unimpaired,  ooo- 
tributed  to  check  the  current  through  the  old  east  channel,  mentioned 
in  the  fourth  item  as  above,  and  evidently  occasioned  the  accumnla- 
tions  of  mud  in  its  wake,  thus  reducing  the  depth  of  water  in  that 
channel. 

8th.  Since  the  date  of  my  inspection  report  of  December  last 
nothing  has  been  done  towards  extending  the  pile  dams  or  formii^ 
new  ones  at  the  Southwest  Pass.  The  water  craft  and  other  apparatus 
employed  by  the  contractors  remain  as  then  reported.  In  March  last 
the  craft,  Ac,  just  mentioned  were  removed  from  the  Southwest  Pass, 
and  are  now  employed  in  the  construction  of  a  pile  dam  in  Pas  i 
r  Outre. 

9th.  The  craft  and  machinery  lately  introduced  into  the  Southwest 
Pass  for  the  purpose  of  deepening  and  widening  the  channel  consists 
of  a  large  steam-tug  called  the  Downs,  formerly  employed  as  a  tow 
boat,  one  mud  scow,  one  yawl,  and  one  skiflF.  The  machinery,  exclu- 
sive of  the  steam-engine,  boilers,  Ac,  belonging  to  the  boat,  consists 
of  two  cast-iron  harrows  with  scrapers,  (one  of  which  has  been  lost 
in  the  pass  in  consequence  of  the  breaking  of  the  chains  with  which 
it  was  manoeuvered,)  one  set  of  dredging  apparatus,  consisting  of  two 
semi-circular  buckets  of  a  capacity  to  contain  three  cubic  yards  in 
both,  together  with  a  large  beam  to  which  the  buckets  are  attached, 
chains  and  other  tackle,  anchors,  Ac,  adapted  to  the  working  of  the 
boat  vnd  machinery. 

When  in  fair  and  full  operation  the  buckets  are  lifted  to  the  sur- 
face of  the  water  charged  to  overflowing  with  compact  mud  scooped 
from  the  mud  lumps  at  the  bottom  of  the  channel.  The  excavated 
mud  is  so  compact  and  adhesive  that  it  will  often  remain  in  the  buckets, 
even  when  their  discharging  hatches  are  open,  till  they  rise  to  the 
surface  of  the  water.  The  dredging  done  in  this  way,  all  things  being 
favorable,  amounts  to  three  cubic  yards  in  six  to  eight  minutes,  or 
about  twenty -five  and  a  half  cubic  yards  per  hour. 

lOth.  Variable  currents  leading  across  the  bar,  and  especially  their 
great  rapidity  during  the  lower  stages  of  the  tide,  render  it  extremely 
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difficult  to  guide  a  steamer  or  even  a  yawl  to  the  points  where  dredg- 
ing is  required.  The  successive  steps  to  be  taken  in  prosecuting  the 
work  of  dredging  are:  1st,  to  discover  the  point,  position,  or  mud 
lump  at  which  dredging  must  be  done;  2d,  to  anchor  the  dredge-boat 
at  a  proper  distance  above  the  place  to  be  dredged,  with  a  length  of 
cable  sufficient  to  allow  the  boat  to  drop  below  the  place ;  3d,  to 
dredge  upward,  or  against  the  current  till  the  dredge  buckets  are 
filled;  and  lastly,  to  drop  above  the  place  of  dredging  and  empty  the 
buckets  in  deep  water. 

11th.  The  following  manner  of  operation  has  been  found  equally  as 
efficacious,  viz:  to  anchor  the  boat  as  before,  and  then  dredge  with 
open  buckets,  cutting  away  the  tops  of  the  mud  lumps,  &c. 

12th.  The  method  of  reducing  the  mud  lumps  by  the  use  of  a  mas- 
sive harrow  of  cast  iron,  armed  with  teeth  on  its  sides  and  a  scraper 
at  its  aft  transom,  was  tried  successfully  for  about  two  weeks,  but 
accidentally  the  drag  chains  by  which  it  was  worked  parted,  and  the 
harrow  was  lost  in  the  pass. 

13th.  The  dredge  buckets  were  substituted  instead  of  the  harrow, 
after  the  accident  above  noticed,  and  proved  more  manageable  and 
efficacious  in  scalping  the  mud  lumps  than  the  harrow. 

On  the  7th  instant,  and  under  a  conviction  that  the  condition  of  the 
Southwest  Pass  justified  the  proceeding,  I  prepared  and  forwarded  to 
the  bureau  a  brief  report,  of  which  the  following  is  a  copy,  viz: 

Southwest  Pass,  May  7,  1858. 

Sib:  Having  very  recently  inspected  the  work  done  at  this  pass, 
under  the  modified  contract  of  Messrs.  Craig  &  Righter  for  the  re- 
moval of  obstructions  therefrom,  I  have  the  honor  to  report  briefly 
thereon  as  follows,  viz: 

The  dredge-boat  Downs,  previously  used  as  a  tow-boat  on  the 
Mississippi  below  New  Orleans,  was  procured  and  furnished  with 
appropriate  dredging  apparatus,  consisting  of  harrows,  scrapers,  rakes, 
Ac,  ^c,  all  of  approved  dimensions  and  construction,  in  the  months 
of  February  and  March  last. 

The  outfit  as  above  having  been  completed,  the  boat  commenced 
operations  on  the  tidal  bar  on  the  22d  day  of  March  last,  and  con- 
tinued to  operate  successfully  during  a  period  of  about  three  weeks, 
with  occasional  interruptions  and  hindrances  by  boisterous  weather. 

The  operations  have  been  continued  with  similar  success,  and  even 
to  greater  advantage  than  had  been  anticipated  to  the  present  time, 
the  interruptions  and  hindrances  by  stresses  of  weather  having  been 
more  frequent  and  formidable  than  before  during  the  last  three 
weeks. 

In  addition  to  the  employment  of  the  boat  and  dredging  apparatus 
as  above,  the  blasting  of  the  mud  lumps  at  the  bottom  of  the  channel 
with  heavy  charges  of  powder  has  been  successfully  tried,  and  the 
results  produced  thereby  are  highly  satisfactory. 

In  view  of  the  whole  case,  I  am  decidedly  of  the  opinion  that  the 
measure  of  relief  contemplated  in  my  report  to  the  bureau  of  the  ^&tfe. 
of  February  last  may  be  fairly  extended  to  the  couIt^^cIot^^  Vo  ^SX»\ 
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the  payment  of  $30, 000  as  the  first  instalment  therein  contemplafed 
to  be  paid;  and  although  the  time  for  the  payment  of  the  second 
instalment  of  $36,000  has  not  yet  elapsed,  I  am  moreover  of  the 
opinion,  in  view  of  the  advancement  made  towards  the  fnlfilment  o( 
the  first  branch  of  the  contract,  viz:  the  opening  of  the  channel,  that 
this  latter  installment  may  also  be  paid  without  detriment  to  the 
United  States. 

S.  H.  LONG, 
lAeuienaid  CoUmd^  Top.  Eng. 
Colonel  J.  J.  Abert. 

P.  S.  It  is  expected  that  the  work  under  the  first  branch  of  the 
contract  for  the  Southwest  Pass,  or  the  prelininry  stipulations  re- 
lating to  the  opening  of  the  channel  in  this  pass,  will  be  ready  for 
final  inspection  in  the  course  of  a  few  weeks,  the  weather  continmiig 
favorable. 

8.  H.  LONG,   U.  8.  A. 

The  mud  lumps,  which  are  the  most  serious  and  formidable  obstnic- 
tions  in  the  way  of  navigation,  invariably  rise  and  present  themselyes 
at  or  about  the  burface  of  the  water,  along  the  crest  of  the  tidal  bar, 
or  between  the  crest  and  the  open  Gulf.  In  consequence  the  outflow 
of  the  Mississippi  passes  ofiF  through  the  openings  between  the  lumps 
in  greater  or  less  volume,  according  to  the  width  and  depth  of  the 
openings.  Hence  the  multiplicity  of  the  passes  through  which  the 
waters  of  the  Mississippi  are  discharged. 

The  lumps  are  commenced  and  continue  to  rise  so  long  as  the 
matter  gases,  Ac,  confined  beneath  their  crusts  or  coverings  retains 
specific  gravity  less  than  that  of  the  water  by  which  they  are  sur- 
rounded, and  emit  salt  water,  fine  mud,  gases,  Ac,  at  their  summits, 
till  the  supplies  of  these  light  and  levigated  materials  are  exhausted, 
after  which  the  lumps  gradually  subside  and  become  components  in 
part  of  the  marshy  grounds  through  which  the  several  passes  convey 
their  waters. 

By  cutting  away  the  summits  of  the  lumps  and  reducing  the 
thickness  of  their  crusty  coverings,  the  discharge  of  the  light  materials 
and  the  reduction  of  their  substance  are  materially  accelerated. 

The  process  of  blasting  with  heavy  charges  of  gunpowder  (50  to 
160  or  200  pounds  to  the  charge,)  has  been  tried,  and  the  result  pro- 
duced has  been  very  satisfactory.  A  torpedo  charged  with  fifty 
pounds  of  powder  has  been  exploded  at  a  formidable  mud  lump  on 
the  easterly  side  of  the  channel  near  the  margin  of  the  Gulf,  which, 
after  reducing  the  lump,  occasioned  a  copious  and  violent  ebullition 
of  gases  Ac,  which  continued  at  least  twenty  minutes  from  and  after 
the  explosion. 

The  experiment  as  above  would  have  been  repeated,  but  the  un- 
favorable state  of  the  weather  and  other  untoward  circumstances  have 
prevented  the  repetition.  This  mode  of  operating  upon  the  mud 
lumps  and  upon  the  hard  bars,  not  only  of  the  Southwest  Pass,  but 
•upon  those  of  Pass  i,  V  Outre,  is  intended  to  be  introduced  generally, 
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and  is  relied  upon  as  the  most  effectual  and  economical  means  of 
removing  the  obstructions  occasioned  by  impediments  of  this  sort. 

The  examinations  of  the  Southwest  Pass  were  conducted  by  the  aid 
of  numerous  line  soundings  in  the  direction  and  within  the  limits  of 
the  proposed  new  channel;  and  still  many  more  random  soundings 
were  made  within  and  at  the  sides  of  the  same  channel.  The  sound* 
ings  were  as  follows,  viz: 

On  the  ^th  May  two  lines  were  sounded  along  the  centre  of  the 
channel  from  the  can-buoy  to  the  Gulf,  the  depths  varying  from  23  . 
to  18  feet 

On  the  8/A,  the  force  on  the  dredge-boat  was  employed  in  repairing 
an  accident  which  occasioned  the  breaking  of  the  hoisting  chains  of 
the  dredging  apparatus.  A  stronger  chain  was  substituted.  In  the 
meantime  Captain  Johnson  with  his  boatmen  and  skiff,  aided  me  in 
making  numeroas  random  soundings  in  the  extensive  water  field 
situated  above  the  crest  of  the  tidal  bar,  the  depths  ranging  from 
22  to  2  feet. 

On  the  9tk,  this  being  Sunday,  and  the  weather  stormy,  nothing  wa« 
done  on  the  work. 

On  the  lOfJL  the  weather  continued  windy  and  rainy  through  the 
day;  operations  were  again  suspended. 

On  tJie  llf/cmade  numerous  random  soundings  on  the  bar  and  middle 
ground  between  the  crest  and  the  Gulf,  and  for  the  most  part  within 
the  chajmel  war,  the  depths  varying  from  26  to  15J  feet. 

On  Oie  12/7(,  Bc^uiided  across  the  channel  at  the  crest  of  the  bar,  the 
depths  varriii^  frcjm  ll^J  to  17^  feet.  The  most  formidable  obstruc- 
tions in  the  ciimmfA  way  are  included  within  an  area  of  100  by  200 
yards,  embracinr  tiie  nii^dle  ground  and  situated  between  the  crest 
and  the  Gul£  WiiLin  ihi^  area  are  four  mud-lumps  partially  reduced, 
which  are  the  onlr  cr^^^mctions  to  be  removed.  On  the  same  day 
made  two  Berief  erf  liue  f*o«aiidings,  and  numerous  random  s^jundingi 
below  the  creKt  in  iLe  du*jiLi£*el-way,  the  depths  of  the  latter  varying 
from  27  to  17  feel- 
On  tJte  IZtJc  made  four  hm/^  fA  line  soundings,  the  depths  varying 
from  22  to  lb  fbei :  ai^  3^v2irTr-j*iM  random  sounding's  between  the 
can-buoT  and  the  creel,  uui  i»e^Tre^Q  the  cre^t  and  the  GuJf,  the 
results  being  simiiur  u>  Ui^ji^  *£  \tj*:  11  ih  atd  12:h- 

On  tlte  14^A,  made  tw*:»  wfrj^  '£  Li^  n^'jjnjilit^^  the  i^pih  in  almo*?t 
every  instance  exot^edinr  1^  i***^ 

On  the  IbtJt,  made  tvv  f^r***  ^j(  Hi*^  h'MzAlis^  Xt^^  re^e^uJu  c//i>' 
tinning  equally  f8iTorai»i*r :  4u*c^  xvzix^'juk  Tk^^'.*zit  wfi:^z,zj'^M  ou  tLe 
middle  ground  and  xit  iunpt^  ii*ir  re*rL->  ^ru^^jk^y  i^^yrju^sxir  wxt 
favorable. 

On  the  IQtlt  and  IT:i.  li**:  ^^^^i^rr  \^.'j7r  v  ii^r-jn.-  m^,  i^tr  vj'k  xjb. 
the  SoutbweBt  Fa^.  ve  i'"»*j-^>.'t :.:  i^u*^  4.  ;  C*i"'»:  iii<c  f''tu*^ii»;C-. 

On  tltelhih,  I  proceea^i  v.  S^"»  V'i*it.'>t  ijr  cu*«*^  •.u*"*:- 

On  tlte  2btk,  I  returuec  \\-  'lw:  hn^iy *^-*f.  ra^st  ijijC  ?»^i:iij<.C  Jtjr 
examinations.  Made  i'»ur  w^k^  \/  j  :>*:  *t  nn*;  !i>:t  n  'lii  *  U' '  i^« , 
between  the  can-bufv  aiiC  Wt^,  Vil:*  ':**-  t*--*/  i--^  't^';  ■  i:'  ''  'Ji-  -'  '^v 
17  feet,  and  obvioubiv  i>*-'  nu  i^r  xur^  ii,'  rujtt  v^^xi  v/^ ''•-     >cu»v. 
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made  more  than  300  random  soundings  in  the  new  channel-way  below 
the  crest  of  the  bar. 

On  the  26th,  made  two  series  of  line  soundings  300  feet  apart,  for 
the  purpose  of  determining  the  width  of  the  channel  and  its  depth  at 
the  sides  thereof,  the  depth  at  the  sides  varying  from  22  to  17  feet 
These  soundings  did  not  appear  sufficiently  reliable,  by  reason  of 
deviations  from  the  channel  occasioned  by  the  force  of  the  wind,  the 
passing  of  tow-boats,  and  the  action  of  water  currents.  We  also 
made,  the  same  day,  more  than  1 30  soundings  in  the  channel-way  below 
the  crest  of  the  bar,  the  depths  varying  from  2G  to  17^  feet,  and  the 
weather  continuing  unfavorable  through  the  day. 

On  the  21thj  the  weather  continuing  rainy  and  somewhat  boist^roua, 
we  proceeded  to  Pass  &  F  Outre  and  returned.  In  the  afternoon  the 
weather  becoming  more  favorable,  we  resumed  our  measurements  of 
the  width  and  depth  of  the  channel,  but  were  again  nnsnccessfiil^ 
being  interrupted  by  the  passage  of  tow-boats  and  the  roughness  of 
the  water  below  the  crest  of  the  bar.  The  results  obtained  were 
similar  to  those  of  yesterday.  Many  random  soundings  were  also 
made  this  day. 

Orif  the  2Sth,  repeated  the  line  soundings  for  determining  the  width 
•f  the  channel,  the  weather  being  more  favorable,  and  the  obser- 
vations being  more  carefully  made  than  those  of  the  two  preceding 
days ;  the  results  of  these  line  soundings  will  be  presented  in  the 
sequel  under  the  head  of  **  Final  Inspection  of  the  Channel,"  Ac 
Moreover,  we  made  595  random  soundings  in  the  channel-way  at  aad 
below  the  crest  of  the  bar,  the  depths  varying  from  25  to  18  feet,  the 
tide  at  the  time  being  about  three  inches  below  the  surface  of  ordinary 
low  water. 

I  have  the  honor  now  to  report,  that  on  a  thorough  inspection  of 
the  channel,  and  of  the  work  done  under  the  modified  contract  of 
Messrs.  Craig  &  Righter,  for  the  removal  of  obstructions  from  the 
mouth  of  the  Southwest  Pass,  made  and  concluded  on  the  28th  day 
of  May,  1858,  a  straight  channel  has  been  opened  entirely  across  the 
tidal  bar,  having  a  width  of  at  least  300  feet,  and  a  depth  of  18  to 
22  feet.  The  direction  of  the  channel,  from  its  head  near  the  can- 
buoy  to  its  entrance  into  the  deep  water  of  the  Gulf,  is  south  25° 
west. 

The  opening  of  the  channel  has  undoubtedly  been  efiected  in  part 
by  the  work  that  has  been  done  under  the  contract,  and  in  part  by 
the  agency  of  the  water  currents  in  the  pass,  and  by  other  natural 
causes.  Hence,  in  accordance  with  the  stipulations  of  the  modified 
contract,  in  so  far  as  they  relate  to  the  opening  of  the  channel  in  the 
Southwest  Pass,  the  compensation  to  be  made  for  the  opening  thereof, 
viz:  one  hundred  and  twenty-five  thousand  dollars,  ($125,000,)  all 
payments  being  included,  is  now  payable  to  the  contractors. 

Moreover,  the  first  branch  of  the  contract  being  fulfilled  as  above, 
the  stipulations  for  keeping  open  the  channel,  as  provided  for  in  the 
same  contract^  will  go  into  operation  and  remain  binding  on  the  con- 
tractors, from  and  after  the  28th  day  of  May,  1858. 

All  proper  and  necessary  details  relating  not  only  to  the  accom- 
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plishment  of  the  first  object  ox  branch  of  the  modified  contract  of 
Craig  &  Righter,  for  the  Southwest  Pass,  but  also  to  the  work  done 
towards  the  accomplishment  of  a  similar  object  of  their  modified 
contract  for  Pass  &  V  Outre',  will  be  exhibited  in  the  subjoined  supple- 
ment, which  is  as  follows: 

Final  Inspection  of  the  Channel  of  the  Southwest  Pass^  as  opened 
under  the  modified  contract  of  Messrs.  Craig  &  Righter,  in  a  straight 
direction  (viz:  S.  45°  W.)  from  the  can-buoy,  across  the  tidal  bar  to 
the  open  Qulf,  agreeably  to  said  contract. 

Having  made  numerous  line  soundings  within  the  channel,  and 
countless  random  soundings  within  and  near  said  channel,  the  latter 
having  for  the  most  part  been  made,  between  the  crest  of  the  tidal 
bar  and  the  open  Gulf,  within  an  area  of  three  hundred  feet  in  width 
by  six  hundred  in  length,  we  proceeded  to  the  execution  of  more 
careful  soundings,  and  other  observations,  for  determining  the  width 
and  depth  of  the  channel  opened  as  above,  in  fulfilment  of  the  first 
branch  of  the  contract,  which  relates  exclusively  to  the  opening  of 
said  channel. 

The  means  and  appliances  employed  in  determining  the  width  and 
depth  of  the  opened  channel,  were  as  follows,  viz  : 

1.  The  steamer  Downs,  which  was  conducted  downward  in  the 
centre  of  the  channel,  floating  with  the  current. 

2.  Two  skifis,  manned  with  two  oarsmen  and  an  experienced  leads- 
man in  each,  floating  downward,  paH  passu  with  the  steamer,  and 
connected  with  the  latter  by  a  line  300  feet  long  stretching  across  its 
bow,  and  kept  straight  and  above  the  surface  of  the  water,  by  moving 
the  skiffs  outward  and  downward  in  a  manner  to  keep  the  line  taut 
and  square  across  the  steamer. 

3.  The  leadsmen  were  required  to  sound  at  both  extremities  of  the 
line,  and  to  call  out  the  soundings  with  a  loud  and  distinct  voice. 

4.  The  soundings  thus  proclaimed  were  at  once  recorded  in  a  note 
book  kept  by  Captain  William  Johnson,  my  acting  assistant. 

These  operations  were  commenced  on  the  27th  instant,  but  the 
results  proved  unsatisfactory  by  reason  of  a  strong  breeze,  by  which 
the  surface  of  the  pass  was  too  much  ruffled  to  admit  of  reliable 
observations. 

On  the  28th,  the  day  following,  the  operation  was  resumed  the 
weather  and  other  circumstances  being  much  more  favorable  than 
before.  The  results  on  both  occasions  were  similar,  but  those 
obtained  on  this  day  were  far  more  reliable.  The  latter  are  presented 
in  the  following  synopsis : 

Soundings  at  the  easterly  and  westerly  margin  of  the  improved  channel. 

Easterly  margin — 

18,  18,   18,   18,   19,   19,   18,   19,   19,   18,  19,  18,  19,  19,  19,  19,  19. 
Westerly  margin — 

19,  19,  _.  _    19,   19,   19,   19,   19,   19,  19,   19,  19,  _,  19,  19,  19. 

Easterly  margin — 
19,  20,  19,  19,  19,  19,  19,  20,  20,  20,  21,  21,  21,  20,  22,  21,  22,  21. 
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Westerly  margin — 
19,  19,  19,  19,  19,  19,  19,  — ,  19,  19,  19,  18,  18,  19,  19,  19, 19,  18. 

Easterly  margin — 
23,21,21,20,21,20,21,21,19,20,20,21,21,21,21,21,20,19,19,18,22,26ft. 

Westerly  margin — 
19,—,  19, 19, 19,19,19,19,19,19,18,19,18, 18, 18,—,  19, 19, 23, 24, 18, 24  ft. 

In  order  to  verify  the  accuracy  of  the  four  sets  of  soundings  pre- 
sented near  the  end  of  the  tabulation,  which  were  much  alDfected  by 
the  gulf  billows,  more  than  500  random  soundings  were  made  with  the 
utmost  care  within  and  along  the  margins  of  the  channel,  (and  all 
within  the  limited  area  of  300  by  600  feet,  which  embraces  the  sites 
of  the  four  mud  lumps  before  mentioned,  all  of  which  have  been  re- 
duced by  the  agency  of  the  bucket  scrapers  of  the  Downs,)  for  the 
purpose  above  mentioned,  viz :  the  verification  of  the  accuracy  of  the 
channel  soundings.  The  random  soundings  just  mentioned  varied 
from  28  to  18  feet;  no  depth  indicated  thereby  heing  less  than  18 
feet. 

The  stage  of  water  at  which  the  soundings  as  above  were  made, 
was  as  nearly  as  it  was  practicable  to  judge,  about  three  inches  below 
mid-lunar  tides,  (viz:  tides  unaffected  by  winds.)  This  stage  is  rather 
below  "ordinary  low  water,"  as  inferred  from  a  protracted  series  of 
observations  by  tide  gauges  prepared  under  my  direction. 

Hence,  I  have  come  to  the  conclusion  that  a  straight  channel  300 
feet  wide,  and  18  feet  deep,  is  now  open  entirely  across  the  tidal  bar  of 
the  Southwest  Pass  to  the  open  Gulf,  and  that  the  stipulated  payment 
of  $125,000,  agreeably  to  the  modified  contract  of  Messrs.  Craig  & 
Righter  for  opening  said  channel  is  now  due  to  them  jointly,  as  one 
of  the  parties  of  said  contract. 

I  have  also  come  to  the  conclusion  that  the  other  branch  of  the 
contract  which  relates  to  the  keeping  open  of  the  said  channel  in  the 
Southwest  Pass  is  in  operation  and  binding  on  the  above  named  con- 
tractors, from  and  after  the  28th  day  of  May,  1858. 

Inspection  of  Pass  d  V  Outre  and  of  the  toork  done  thereat  tatcards  the 
improvemeni  of  its  channel.  Abstract  of  soundings  in  channel  of  Pass 
a  V  Outre. 

AprU,  1857. 16 15 14. 

May,  1857.-18,  18,  17,  17,  17,  17,  17,  18,  16,  17,  18,  17,  17,  16, 

17,  17,  17,  17,  16. 

Apra,  1857. 13 12 12 12. 

May,  1858.— 15,   15,   16,   16,   16,   15,  16,  17,  16,  16,  16,  15,  16,  17, 

17,   16,   15,   16,   15  16. 

AprU,  1857. 13 12 14 18 feet 

May,  1858.— 17,  16,  16,  15,  15,  18,  16,  18,  19,  18,  19,  20,  23,  24  feet. 

The  channel  soundings  made  in  May  as  above,  were  commenced  at 
a  point  a  few  hundred  feet  below  the  Pass  k  V  Outre  light-house,  and 
continued  thence  downward  about  \\  miles  to  the  open  Gulf.  No 
continuous  soundings  were  made  in  the  channel  in  April,  1857,  while 
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those  exhibited  in  the  tabular  synopsis  are  taken  from  mere  random 
soundings  made  on  the  tidal  bar  in  that  month.  The  soundings  thus 
made  have  been  inserted  as  nearly  as  practicable  in  a  manner  to 
coincide  with  the  soundings  of  the  current  month,  which  have  been 
selected  from  four  distinct  lines  of  soundings. 

The  main  channel  trends  downward  in  a  direction  about  S.  85°  E. 
b\  the  compass.  That  portion  of  it  requiring  improvement  passes 
over  a  broad  shoal  on  which  the  present  depth  of  water  is  nowhere 
less  than  fifteen  feet,  except  on  a  spit  or  sort  of  middle  ground  of 
considerable  size,  the  head  of  which  is  about  one  hundred  yards  froEi. 
the  Gulf,  and  on  which  the  depth  in  places  does  not  exceed  twelve 
feet.  The  channel  to  be  improved  may  pass  either  on  the  northerly 
or  southerly  side  of  the  spit  without  materially  afiFecting  the  course 
above  given;  or  it  may  pass  through  the  spit,  should  the  contractors, 
on  a  careful  examination,  prefer  to  open  the  channel  by  this  route. 

As  before  intimated,  the  distance  through  which,  under  existing 
circumstances,  the  opening  of  the  channel  must  be  carried,  is  about 
half  a  mile,  and  the  excavations  required  therefor  will  amount  to 
about  fifty  thousand  cubic  yards.  Hence,  the  work  remaining  to  be 
done  in  this  pass  under  the  modified  contract  will  undoubtedly  occupy 
a  much  longer  period  than  that  allowed  for  its  fulfilment. 

The  head  of  the  channel  to  be  opened  commences  about  six  hundred 
yards  below  the  light-house,  and  extends  downward  across  the  tidal 
bar  to  the  deep  water  of  the  Gulf,  through  the  distance  of  about  1 J 
miles,  as  above  stated.  Between  the  light-house  and  the  head  of  the 
new  channel,  or  commencement  of  the  tidal  bar,  the  old  channel  is 
some  eight  or  nine  hundred  feet  wide,  and  has  a  depth  everywhere 
exceeding  eighteen  feet.  From  this  point  downward  the  volume  of 
water  from  above  spreads  over  a  broad  shoal,  including  the  middle 
ground  before  noticed,  (on  which  last  the  depth  is  only  twelve  feet,) 
and  passes  off  to  the  Gulf  with  the  depth  indicated  by  the  soimdings 
recorded  in  the  table  for  the  month  of  May. 

Early  in  April  last  Messrs.  Craig  &  Righter  commenced  the  forma- 
tion of  a  pile  dam  at  a  point  about  one  hundred  and  twenty  yards 
below  the  light-house,  and  had  extended  it  at  the  time  of  my  late  in- 
spection, on  the  nth  instant,  through  a  distance  of  one  hundred 
yards.  Its  direction  is  about  S.  70°  E.,  converging  towards  the 
main  channel  at  its  mouth. 

The  examination  of  this  pass  was  repeated  on  the  27th  instant,  and 
line  soundings  were  again  made  in  four  distinct  series,  mostly  within 
or  near  the  route  contemplated  for  the  new  channel.  From  these 
soundings,  and  from  those  also  made  on  the  l7th  instant  in  the  same 
pass,  the  following  synopsis  is  prepared,  from  which  it  may  be  per- 
ceived that  some  improvement  has  taken  place  in  the  capacity  of  the 
channel  within  the  ten  days  elapsed  as  above. 
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Abstract  of  soundings  made  in  Pass  A  V  Outre  on  the  11  th  and  21  th  May, 

1858. 

May  17,  1858.— 18,  18,  17,  17,  17,  17,  17,  18,  16,  17,  18,  17,  17,  16, 

17,  17,  17,  17,  16,  15. 
May  27,  1858.— 19,  18,  18,  17,  18,  18,  17,  18,  17,  17,  17,  16,  17,  17, 

17,  17,  17,  17,  17,  17. 
May  17,  1858.— 15,  16,  16,  16,  15,  16,  17,  16,  16,  16,  15,  16,  17, 17, 

16,  15,  16,  15,  16,  17. 
May  27,  1858.— 17,  17,  17,  16,  15,  16,  17,  17,  17,  17,  15,  16,  17,  17, 

16,  16,  16,  18,  17,  17. 
May  17,  1858.— 16,  16,  15,  15,  18,  16,  18,  19,  18,  19,  19,  23,  24  feet 
May  27,  1858.-16,  17,  15,  16,  17,  16,  18,  18,  18,  18,  19,  21,  23  feet 

The  work  done  on  the  dam  since  the  17th  instant  consists  mainly 
in  the  repairing  of  a  breach  formed  at  the  head  of  the  dam  more 
than  one  hundred  feet  in  extent.  On  the  27th  the  breach  appeared 
to  have  been  thoroughly  repaired,  and  the  contractors  were  about  to 
engage  in  the  further  extension  of  the  dam. 

In  order  to  expedite  the  opening  of  the  channel  the  contractors 
propose  to  adopt  the  method  of  blasting  by  the  use  of  torpedos 
charged  with  gunpowder.  In  this  way  they  will  be  likely  to  accom- 
plish the  object  more  eflfectually  and  economically  than  by  persevering 
in  the  construction  of  pile  dams,  the  utility  and  especially  the  stability 
of  which  are  questions  not  yet  satisfactorily  answered. 

Agreeably  to  the  statements  of  the  contractors,  the  materials  they 
now  have  on  hand  ready  for  use  consist  of  500  square  piles,  118,000 
superficial  feet  of  plank  piling,  and  5,000  pounds  of  iron  in  bolts  and 
bars. 

Their  large  pile-boat  Fanny  Fern  has  been  laying  by  for  repairs  in 
the  Southwest  Pass  for  more  than  two  weeks,  and  still  remained 
unemployed  on  the  28th  instant.  In  the  meantime  their  smaller  pile- 
boat,  the  Little  Fanny,  has  been  daily  employed  in  repairing  the  breach 
in  the  dam. 

S.  H.  LONG, 
Lieutenant  Colonel  Topographical  Engineers. 

Col.  J.  J.  Abert. 


APPENDIX— Doc.  No.  6. 


United  States  Topographical  Ofpicb, 

St  Louis,  September  23,  1858. 

Sir:  Pursuant  to  your  instructions  of  the  28th  ultimo,  received  at 
this  place  on  the  31st  of  the  same  month,  I  embarked  for  the  mouths 
of  the  Mississippi  on  the  2d  instant,  and  arrived  at  Pass  k  1' Outre 
on  the  10th  instant,  and  engaged  at  once  in  the  inspection  of  the  work 
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done  tinder  the  contract  of  Messrs.  Craig  &  Righter  for  the  improve- 
ment of  the  channel  across  the  tidal  bar  at  this  pass.  The  proceed- 
ings had  in  reference  to  the  examinations  and  inspection  of  the  pass, 
are  briefly  as  follows,  viz: 

1st.  A  double  series  of  line  soundings,  extending  entirely  across  the 
tidal  bar  (about  2, 200  yards)  to  the  open  Gulf  and  back  again,  was 
made  along  the  improved  channel  at  near  and  within  the  limits  to 
which  it  had  been  opened.  More  than  250  soundings  in  feet  were 
made  on  this  trip. 

The  following  is  a  synopsis  of  this  dotMe  series. 

First  trip  outward — 
20,  20,  19,  18,  19,  18,  19,  18,  18,  18,  18,  18,  18,  18,  18,  18,  18. 
20,  19,  20,  18;  18,  18,  18,  18,  18,  18,  18,  18,  18,  18,  18,  18,  18. 

First  trip  outward — 

17,  18,  18,  18,  18,  18,  18,  18,  18,  18,  18,  18,  18,  17,  17,  18. 

18,  18,  18,  18,  18,  18,  18,  17,  18,  17,  18,  18,  18,  18,  18,  17. 
First  trip  outward — 

17,  17,  18,  17,  17,  16,  17,  17,  17,  17,  18,  17,  17,  18,  18,  20,  20,  21,  22. 
17,  16,  17,  16,  17,  16,  16,  16,  16,  16,  16,  15,  16,  17,  17,  21,  22,  25,  22. 

N.  B. — The  soundings  less  than  18  feet  in  depth  were  all  outside  of 
the  channel  way,  while  many  above  and  below  the  bar,  exceeding  18 
feet  in  depth,  are  omitted  in  the  sjTiopsis. 

Returning  on  the  same  trip,  from  the  Gulf  to  the  inner  margin  of 
the  bar,  the  double  series  of  soundings  were  as  follows: 

First  trip  return — 
22,  21,  20,  19,  18,  18,  18,  18,  18,  18,  19,  19,  18,  18,  18,  18,  19,  19,  19. 
22,  21,  20,  19,  20,  19,  19,  18,  18,  19,  19,  18,  W,  19,  19,  18,  18,  19,  19. 
First  trip  return — 

19,  19,  19,  19,  19,  19,  19,  18,  19,  19,  19,  18,  18,  19,  18,  19,  18,  18, 
19,  19,  19,  19,  19,  19,  19,  19,  19  19,  20,  19,  19,  19,  19,  19,  19,  19. 

First  trip  return — 

19,  19,  19,  19,  20,  20,  18,  19,  19,  18,  18,  19,  19,  19,  19,  19,   19. 

19,  19,  19,  20,  20,  19,  20,  20,  19,  19.  19,  19,  19,  19,  19,  19,   19. 

First  trip  return— 

19,  19,  19,  19,  19,  19,  19,  19,  19,  19,  20. 

19,  19,  20,  20,  20,  19,  19,  19,  19,  20,  21. 

Note. — The  outward  and  return  soundings,  recorded  in  the  fore- 
going synopsis,  were  made  when  the  surface  water  of  the  pass  was 
about  three  inches  below  ordinary  low  water. 

Our  second  trip  embraced  a  double  series  of  zigzag  soundings, 
carried  alternately  to  the  north  and  south  sides  of  the  new  channel, 
and  extending  as  before  entirely  across  the  tidal  bar.  The  number 
of  soundings  made  being  about  400. 

The  following  synopsis  exhibits  the  soundings  made  on  this  trip, 
taken  zigzag,  or  from  side  to  side  of  the  channel  in  both  directions, 
outward  and  return: 
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Second  trip  outward — 
20,  18,  18,  19,  19,  18,  18,  18,  18,  18, 18,  18,  18,  17,  17,  18,  17,  18. 

20,  18,  18,  18,  18,  18,  18,  18,  18,  18,  18,  17,  18,  17,  16,  16,  17,  17. 

Second  trip  outward — 
18,  18,  19, 19,  19,  19,  18,  18,  18,  17, 16, 16, 17, 17, 17, 18, 18, 18, 18, 18, 

18,  18,  18,  19,  19,  18,  16,  17,  16,  15, 15, 15, 16, 16, 18, 18, 18, 18, 17,  M. 

Second  trip  outward — 
18, 18, 18, 18, 18, 18, 18, 18, 18, 18, 18, 18, 18, 18, 18, 18, 18, 18, 18, 17, 18. 
18, 18, 17, 17, 18, 18, 17, 17, 17, 16, 16, 16, 17, 17, 17, 17, 17, 17, 16, 16, 16. 

Second  trip  outward — 
17, 18, 18, 17, 18, 19, 18, 18, 19, 18, 18, 18, 17, 18, 22, 22, 20, 23, 21, 27. 
17, 17, 17, 17, 18, 19, 18, 18, 18, 18, 17, 17, 19, 19, 22, 18, 19, 22, 24, 27. 

Second  trip  return. 

19,  22,  21,  24,  24,  23,  21,  23,  22,  21,  23, 18, 18,  19,  20,  21,  22. 
19,  20,  22,  23,  22,  22,  22,  22,  22,  21,  23,  18,  19,  19,  22,  18,  22. 

Second  trip  return — 

21,  19,  19,  19,  18,  19,  19,  19,  19,  19,  18,  18,  18, 18,  18,  18,  18,  17,18. 
18,  19,  19,  18,  19,  19,  19, 19,  19,  18,  19,  17,  16,  15,  16,  17,  18,  18, 19. 

Second  trip  return — 
18,  19,  19,  19,  19, 19,  20,  20,  20,  19, 19,  18, 17,  17, 17,  18,  18, 19. 

17,  18,  18,  19,  20,  19,  19,  20,  18,  19,  18, 18, 17,  17, 17,  17,  18, 18. 

Second  trip  return — 

18,  18,  18,  19,  19,  20,  19,  19,  20,  19,  19,  19,  19,  19,  19,  18,  18, 17. 

18,  18,  19,  19,  19,  19,  19,  21,  19,  19,  19,  19,  19,  19,  18,  18,  18, 18. 

Second  trip  return — 

19,  19,  19,  19,  18,  18,  18,  18,  19,  19,  19,  19,  19,  19,  19,  19,  19,  19, 18. 
18,  19,  19,  18,  18,  18,  18,  19,  19,  20,  21,  21,  19,  19,  19,  19,  19,  18,18. 

Second  trip  return — 

18,  17,  17,  18,  18,  18,  18,  18,  19,  18,  20,  20,  20,  21,  22. 
17,  17,  17,  18,  18,  18,  18,  18,  19,  19,  20,  20,  20,  22,  22. 

The  soundings  in  this  synopsis  may  be  regarded  as  random  soundings 
obliquely  across  the  channel  between  the  north  and  south  margins 
thereof. 

The  third  trip  also  embraced  a  double  series  of  line  soundings,  each 
series  having  been  made  as  nearly  as  practicable  in  coincidence  with 
the  lines  bounding  the  sides  of  the  channel;  one  of  the  series  being 
run  approximately  along  the  northerly  side,  and  the  other  along  the 
southerly  side  of  the  channel.  These  soundings  in  both  directions  are 
exhibited  in  the  following  synopsis: 
Third  trip  outward — 

19,  19,  19,  18,  18,  18,  19,  18,  18,  18,  18,  18,  18,  18,  18,  18,  19,  18, 18. 

20,  19,  19,  18,  19,  18,  18,  18,  18,  18,  18,  19,  19,  18,  18,  18,  18,  18, 18. 

Third  trip  outward — 
18, 18, 18, 18, 18, 18, 18, 18, 18, 19, 18, 18, 18, 18, 18,  18,  18,  18,  18, 18. 
18, 18, 18, 18, 18, 18, 18, 18, 18, 18, 18, 18, 18, 18, 18, 18,  18,  18,  18,  18. 

Third  trip  outward — 
18, 18, 18, 18, 18, 18, 18, 18, 18, 18, 18, 18, 18, 18, 18,  18,  21,  19,  23,  23. 
18, 18, 18, 18, 18, 18, 18, 18, 18, 18, 18, 18, 18, 18, 18,  18,  19,  22,  22,  22. 
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Third  trip  return — 
19,  18,  19,  19,  19,  18,  18,  18,  18,  18,  18, 18,  18,  18,  18,  18,  18,  18, 18. 
19,  19,  19,  19,  18,  18,  18,  18,  19,  18,  18,  18,  18,  18,  18,  18,  18,  18, 18. 

Third  trip  return — 
18,  18,  18,  18,  18,  18,  18,  18,  18,  18,  18,  18,  18,  18,  18,  18,  18,  18,  18. 
18,  18,  18,  18,  18,  18,  18,  18,  18,  18,  18,  18,  18,  18,  18,  18,  18,  18, 18. 

Third  trip  return — 
18,  18,  18,  18,  18,  18,  18,  18,  18,  18,  18,  19,  19,  19,  19,  19. 
18,  18,  18,  18,  18,  18,  18,  19,  19,  18,  18,  19,  19,  19,  19,  20. 

The  soundings  recorded  in  this  synopsis  were  made  on  lines  fully 
300  feet  apart  at  all  points,  the  distances  between  the  lines  pretty 
generally  being  considerably  greater  than  that  just  mentioned. 

In  order  to  determine  the  least  distance  between  the  lines  mentioned, 
or  in  other  words,  the  width  of  the  improved  channel  at  its  narrowest 
part,  a  fourth  trip  was  made  across  the  bar  and  back  again,  and  a 
careful  measurement  was  made  across  the  channel  at  a  point  where  its 
width  was  obviously  less  than  at  any  other  point.  This  measurement 
was  effected  by  means  of  small  lines  stretched  across  the  channel  from 
the  steamer  Downs,  which  was  anchored  midway  of  the  channel,  the 
lines  being  extended  to  buoys  placed  on  each  side  of  the  channel  near 
its  margins.  The  measurement  gave  for  the  width  of  the  channel  at 
its  narrowest  part  at  least  325  feet. 

From  the  soimdings  of  the  third  trip  it  may  be  inferred  that  the 
average  depth  of  the  newly  opened  channel  is  considerably  more  than 
18  feet,  whereas  the  average  depth  of  the  same  channel  as  inferred 
from  the  soundings  recorded  in  my  inspection  report  of  June  last  is 
about  16  feet.  This  astonishing  and  almost  incredible  change  has 
been  effected  by  the  submarine  blasting  of  seventy-four  torpedos,  and 
the  consumption  of  nearly  eight  thousand  pounds  or  four  net  tons  of 
gun  powder. 

The  torpedos  employed  (one  only  of  iron  being  excepted)  were 
made  of  tin  in  the  form  of  canisters,  and  were  of  three  different  sizes  ; 
the  largest  containing  156  lbs.,  the  medium  112  lbs.,  and  the  smallest 
78  lbs.,  each  ;  of  the  first  or  largest  class  twelve  were  blasted,  of  the 
second  or  medium  class  thirty-two,  and  of  the  third  or  smallest  class 
thirty  were  blasted  ;  the  whole  quantity  of  powder  consumed  being 
about  8,000  pounds  as  before  stated. 

The  torpedos  were  deposited  and  blasted  in  depths  varying  from 
seven  to  twenty  feet  below  the  water  surface.  The  explosion  pro- 
duced basin  shaped  cavities  at  the  bottom  of  the  pass,  of  greater  or 
less  dimensions  according  to  the  depth  of  water  and  the  size  of  the 
charge  exploded.  The  more  conspicuous  the  effect,  and  the  louder 
the  report  of  the  explosion  above  water,  the  less  considerable  the  effect 
produced  at  the  bottom  of  the  pass. 

The  skillful  and  successful  management  of  the  blasting  was  execu- 
ted by  Mr.  George  L.  Baker  who  fired  the  first  torpedo  on  the  Pot 
Rock  at  Hurl  Gate,  under  the  direction  of  Benj.  Maillefert,  esq.,  and 
has  served  conspicuously  and  successfully  in  the  operations  of  that 
gentleman  at  that  and  various  other  points  since  the  date  of  that 
memorable  achievement. 
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The  effect  of  the  blasting  on  the  indurated  bottom  of  the  pass, 
consists  not  only  in  the  formation  of  basin  shaped  cavities  but  in  the 
converting  of  the  indurated  and  crusty  clay  bed  at  the  bottom  of  tbe 
channel,  into  a  pasty  and  yielding  consistency,  whereby  the  leviga- 
ted materials  of  which  it  is  composed,  are  disintegrated,  set  at  liberty 
and  wafted  away  by  the  water  currents.  By  the  same  operation  the 
crust  at  the  bottom  being  extensively  ruptured  the  gases,  &c.,  beneath 
it  are  allowed  to  escape,  producing  violent  ebullitions  at  the  surface 
of  the  water,  and  a  subsequent  settling  or  sinking  of  the  indurated 
bottom,  remaining  undisturbed  by  the  blast,  near  and  for  a  greater  or 
less  distance  around  the  point  of  explosion. 

The  washing  away  of  the  detritus  thus  produced  is  further  promoted 
and  accelerated  by  the  use  of  massive  harrows  or  scrapers  dragged 
along  the  bottom  after  the  explosions  have  been  made. 

Having  completed  my  inspection  of  this  pass  I  prepared  a  brief 
summary  report  in  relation  to  the  same,  of  which  the  following  is  a  copy: 

**New  Orleans,  September  11,  1858. 

**SiB  :  In  obedience  to  instructions  frohi  thfe  War  Department  dated 
on  the  28th,  and  recieved  at  St  Louis  on  the  31st  of  August  last,  I 
proceeded  to  Pass  k  V  Outre  for  the  purpose  of  inspecting  the  work 
done  under  the  modified  contract  of  Messrs.  Craig  &  Righter,  for 
the  removal  of  obstructions  from  the  mouth  thereof,  especially  in  so 
far  as  relates  to  the  first  branch  or  object  of  said  contract,  viz  :  to  the 
opening  of  a  straight  channel,  300  feet  wide  and  18  feet  deep  entirely 
across  the  tidal  bar  to  the  deep  water  of  the  Gulf. 

**  I  now  have  the  power  to  report  briefly  and  summarily  the  results 
of  my  investigations  measurements,  &c.,  in  reference  to  the  subjects 
proposed  and  to  the  conclusions  to  which  I  have  arrived. 

**A  straight  channel  leading  in  a  direction  about  S.  85^  E.,  or  N.  85° 
W.,  having  a  width  nowhere  less  than  three  hundred  (300)  feet  and  a 
depth  of  at  least  eighteen  (18)  feet  below  the  surface  of  ordinary  low 
water,  has  been  opened  and  now  exists  at  and  entirely  across  said 
tidal  bar  as  provided  for  by  said  contract. 

**The  opening  of  the  channel  at  Pass  &  1' Outre  and  the  inspection 
thereof  as  above,  were  accomplished  on  the  10th  day  of  September, 
1858. 

**Hence  the  contract  price,  viz  :  $125,000,  stipulated  to  be  paid  for 
the  opening  of  the  channel,  is  now  fairly  due  and  payable  to  the  con- 
tractors or  their  legal  representatives,  on  account  of  the  work  done  by 
them  at  and  near  the  mouth  of  Pass  cl  1'  Outre. 

''All  needful  and  proper  details  and  explanations  not  only  in  reference 
opening  cf  the  channel  having  been  accomplished,  inspected  and  ready 
for  acceptance  on  the  10th  day  of  September,  1858,  the  second  branch 
or  object  of  the  same  contract,  viz:  the  keeping  open  of  said  channel, 
will  take  effect  and  be  in  force  from  and  after  the  same  date,  viz:  the 
10th  day  of  September,  1858. 

**  Hence  also,  the  first  branch  or  object  of  said  contract,  viz  :  the 
to  Pass  4  r  Outre,  but  to  the  Southwest  Pass,  which  I  have  also  inspected 
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1  my  late  tour  for  these  purposes  will  be  exhibited  as  early  as  prac- 
cable  in  a  subsequent  report. 

**  Respectfully,  sir,  Ac, 

**S.  H.  LONG, 
"  lAsfuJbcMXid  CoUmd  Topographical  EngineerB. 
"  Colonel  J.  J.  Abbbt, 

*  *  Chirf  TopograpUoal  Engineers,  Washington,  D.  C' 

The  torpedos  first  used  were  of  boiler  iron,  heavy,  unwieldy  and  in 
;her  respects  difficult  to  manage.  They  were  sunk  by  the  side  of  a 
aide  pile  driven  vertically  into  the  mud  lump  that  was  to  be  blasted, 
perforation  was  made  in  the  same  lump  at  the  side  of  the  driven 
ile  by  means  of  another  similar  pile  for  the  reception  of  the  torpedo 
ito  the  substance  of  the  lump.  Their  ignition  was  effected  by  means 
•  an  iron  tube  screwed  to  the  torpedo  and  rising  perpendicularly 
om  the  torpedo  a  little  above  the  surface  of  the  water.  A  hammer 
insisting  of  a  bar  of  iron  ten  inches  long  and  three  quarters  of  an 
ch  square  pierced  with  a  key  hole  for  the  reception  of  a  spring  key 
ith  a  bow  or  eyelet  at  the  folded  end,  to  which  a  long  slender  line 
as  attached,  was  so  adjusted  as  to  pass  freely  down  and  within  the 
ibe  on  the  withdrawal  of  the  key  by  means  of  the  line.  When 
•opped  the  hammer  fell  freely  through  the  tube  and  its  lower  ex- 
emity  hit  upon  one  or  more  percussion  caps  in  the  upper  end  of  the 
rpedo  and  the  explosion  instantly  followed. 

Of  this  description  of  torpedos  five  only  were  blasted  when  the  ter- 
edo of  tin  and  Mr,  Baker  their  expert  operator  were  introduced, 
he  form  and  size  of  these  torpedos  have  already  been  sufficiently  de- 
ribed.  They  were  sunk  and  anchored  at  the  bottom  wherever  blasts 
ere  required,  by  means  of  suitable  weights  in  the  form  of  small  bags 
led  with  sand,  attached.  They  were  ignited  by  means  of  long  flex- 
le  electric-conductors  attached  to  them  prior  to  being  submerged, 
lie  electricity  by  which  they  were  exploded  was  generated  by  means 
a  small  galvanic  battery  with  twenty  seven  plates,  six  and  a  half 
ches  square. 

Operations  with  iron  torpedos  are  obviously  far  more  dangerous 
id  expensive,  and  far  less  expeditious  than  those  with  the  tin  tor- 
idos.  The  delays  and  interruptions  attending  the  former,  especially 
stresses  of  weather,  are  far  more  frequent  and  protracted  than  those 
tending  the  latter,  in  almost  any  state  of  fair  weather.  It  is  believed 
at  ten  or  twelve  tin  torpedos  may  be  deposited  and  exploded  in  the 
ne  required  to  set  and  explode  a  single  iron  torpedo,  while  the 
'ect  produced  by  each  of  the  former  is  quite  as  useful  and  efficient 
that  produced  by  the  latter. 

With  regard  to  the  pile  work  done  at  this  pass,  the  line  of  piles 
s  been  formed  and  extended  downward  from  its  head  about  300 
rds  below  the  light-house,  through  a  distance  of  1,300  feet.  The 
iterials  on  hand,  applicable  to  its  further  extension,  consist  of  fifty 
uare  piles,  sixty  feet  long  and  about  one  foot  square,  30,000  feet,  board 
^asure,  of  plank  piles,  battens,  ribands,  &c.,  and  a  considetoJ^Ai^ 
antity  of  iron  in  bars,  bolts  and  spikes.    The  watei  ct«X\.  y^X^  ^tct^x^ 
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that  now  only  fourteen  feet  of  water  can  be  found  thereon.  Those 
engaged  in  navigation  have  entirely  abandoned  the  use  of  this  old 
outlet,  and  vessels  are  now  passed  entirely  through  the  new,  or  Kim- 
balPs  channel. 

The  pile  dam  remains  in  the  same  condition  as  when  inspected  by 
you  in  May.         «         ♦         ♦         ♦ 

WM.  JOHNSON,  Supervisor. 
Lieutenant  Colonel  Long, 

United  States  Army. 

The  soundings  mentioned  in  the  foregoing  extract  are  said  to  have 
been  made  at  a  stage  at  least  six  inches  below  mean  tide  or  ordinary 
low  water. 

My  personal  examinations,  soundings,  &c.,  made  on  the  11th  of 
September  instant,  were  performed  when  the  water  was  at  a  stage  a 
little  above  ordinary  low  water,  and  the  soundings  called  and  recorded 
in  the  subjoined  synopsis  were  cried  out  with  the  additional  of  large 
or  half  to  the  depth  recorded. 

The  soundings  were  made  in  a  double  series  on  the  larboard  and 
starboard  sides  of  the  steamer  Downs,  from  the  can-buoy  to  the  deep 
water  of  the  Gulf  along  the  southeasterly  side  of  the  new  channel  and 
back  again  to  the  can-buoy,  on  the  northwesterly  side  of  the  channel. 

Synopsis  of  soundings  at  the  sides  of  the  new  channel  in  Southwest 
Pass. 

Outward  trip — 
19,  19,  18,  18,  18,  18,  19,  19,  19,  19,  19,  19,  19,  19,  18,  18,  19,  18, 

18,  18,  18,  19,  18,  19,  19,  19,  18,  19,  18,  19,  19,  19. 

Outward  trip — 

19,  19,  18,  19,  18,  18,  18,  19,  19,  19,  19,  18,  19,  18,  18,  18,  18,  18, 
18,  18,  18,  18,  18,  19,  19,  18,  18,  18,  18,  18,  18,  18. 

Outward  trip — 
18,  18,  19,  18,  18,  18,  18,  18,  18,  18,  19,  19,  21,  18,  18,  18,  18,  18, 

18,  18,  18,  18,  18,  19,  20,  22. 

Return  trip — 

21,  23,  22,  21,  22,  21,  23,  20,  19,  18,  18,  19,  19,  18,  19,  22,  20,  22, 

22,  21,  18,  18,  19,  19,  18,  18,  18,  18,  18,  18. 

Return  trip — 

19,  18,  18,  18,  19,  19,  18,  19,  19,  18,  18,  19,  19,  18,  18,  18,  19,  18, 
18,  19,  19,  18,  18,  18,  ,18,  18,  18,  18,  18,  18,  18,  18. 

Return  trip — 

18,  18,  18,  18,  18,  18,  18,  18,  18,  18,  18,  18,  18,  18,  18,  18,  18,  18, 

18,  18,  18,  18,  19,  18,  18,  18,  19,  18,  18,  18,  18,  18,  18,  18,  18,  18. 

Return  trip — 

18,  18,  18,  18,  19,  19,  18,  19,  19,  19,  18,  19,  19,  19,  19,  20,  20,  18, 

19,  18,  18,  18,  19,  19,  19,  19,  19,  18,  19,  19,  19,  19,  19,  20. 

From  the  soundings  recorded  in  this  synopsis  and  from  those  taken 
by  Captain  Johnson,  in  the  month  of  July  last  as  stated  in  his  report 
before  cited,  it  is  quite  evident  that  the  channel  across  the  tidal  bar 
at  the  Southwest  Pass,  as  opened  and  accepted  on  the  28th  of  May 
last,   has  continued  open  to  the  width  and  depth  required  by  th* 
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modified  contract  from  the  date  last  mentioned  to  the  date  of  my  late 
inspection  of  said  Southwest  Pass. 

with  respect  to  the  pile  wing  dam  constructed  by  Messrs.  Craig 
&  Righter,  at  this  pass,  its  condition  is  still  similar  to  what  it  was 
represented  to  be  in  my  inspection  report  of  the  3d  of  June  last.  The 
only  change  observed  consists  in  the  enlargement  of  its  breaches  and 
other  indications  of  its  instability  and  deterioration.  This  structure 
has  no  doubt  contributed  in  some  degree  to  the  improvement  of  the 
pass,  but  it  has  never  been  regarded  by  me  as  essential  either  to  the 
opening  of  the  channel,  or  to  the  keeping  of  it  open;  and  my  repeated 
observations  have  contributed  to  strengthen  and  confirm  that  opinion. 

I  am  now  satisfied  that  the  blasting  of  torpedos  at  the  bottom  and 
sides  of  the  channel  across  the  tidal  bars,  is  the  surest  and  most 
eflFectual  means  within  my  knowledge,  not  only  of  opening^  but  of 
keeping  open  the  channels,  both  of  the  Southwest  Pass  and  of  Pass 
&  V  Outre.  And  whatever  may  be  the  specific  terms  of  the  contracts 
made  for  these  purposes,  I  am  decidedly  of  the  opinion,  that  the 
actual  accomplishment  of  the  objects  in  view  by  any.  means  whatever 
should  be  regarded  as  the  legitimate  fulfilment  of  the  contracts. 

In  conclusion,  it  is  fair  and  proper  to  remark,  that  the  mode  of 
operation  that  has  proved  so  eminently  successful  in  opening  the 
channels  across  the  tidal  bars,  has  been  borrowed  from  that  adopted 
by  Benjamin  Maillefort,  esq.,  in  his  memorable  operations  at  Hurl 
Gate,  while  engaged  in  blasting  and  removing  submarine  works  at 
that  once  formidable  pass.  A  device  so  ingenious  and  at  the  same 
time  so  magnificent  is  entitled  not  only  to  a  respectful  notice,  but  to 
a  generous  reward. 

S.  H.  LONG, 
lAeutmant  Cciond  Topographical  Engineer8. 

Colonel  J.  J.  Abert. 


APPENDIX— Doc.  No.  7. 

United  States  Topographical  Office, 

St  Louis,  June  10,  1858. 

Sir:  I  have  been  furnished  with  a  copy  of  your  order  from  the 
Topographical  Bureau  assigning  you  to  the  duties  heretofore  confided 
to  Lieutenant  Bryan,  of  the  Corps  of  Topographical  Engineers. 

The  duties  mentioned  relate  to  the  construction  of  a  road  from  Fort 
Riley  to  Bridger's  Pass,  in  the  Rocky  mountains,  and  also  from  Fort 
Riley  to  Arkansas  river,  for  both  of  which  appropriations  have  been 
made  by  Congress,  and  in  both  cases  considerable  balances  remain  to 
be  expended. 

Agreeably  to  papers,  &c.,  received  frt)m  Lieutenant  Bryan,  it 
appears  that  a  balance  of  $8,616  23|  remains  unexpended,  and  is 
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now  applicable  to  the  construction  of  the  road  first  mentioned,  and 
various  other  items  of  public  property  at  Fort  Leavenworth,  Kansas 
Territory,  such  as  horses,  mules,  Ac,  the  sale  of  which  has  been 
authorized  by  the  War  Department,  are  also  available  for  the  siune 
service.  In  reference  to  the  road  last  mentioned,  it  also  appears 
that  a  balance  of  $413  09  remains  unexpended,  and  is  applicable 
only  to  the  construction  of  this  road. 

Sundry  articles  of  public  property  appertaining  to  the  oflSce  occu- 
pied in  this  city  by  Lieutenant  Bryan  are  moreover  applicable  to  the 
service  under  consideration.  The  funds  and  all  other  public  property 
mentioned  in  this  and  the  preceding  paragraphs  will  be  made  subject 
to  your  disposal  on  your  receipts  for  the  same,  executed  in  due  form. 

With  regard  to  the  items  of  public  property  at  Fort  Leavenworth, 
as  above-mentioned,  no  inventory  thereof  has  been  received  at  this 
office.  You  will  have  need  of  such  a  document,  and  are  desired  to 
apply  for  it  by  letter  to  the  bureau. 

Your  experience  in  works  of  the  kind  herein  contemplated  will  be 
your  safest  guide  to  their  accomplishment;  accordingly,  no  specific 
instructions  will  be  given  at  this  time  in  reference  to  the  prosecution 
of  the  duties  before  you,  except  those  contained  in  the  contract, 
duplicates  of  which  are  herewith  furnished  for  the  use  of  yourself 
and  the  contractor. 

It  should  moreover  be  observed,  that  the  drawings  referred  to  in 
the  contract  have  not  been  forwarded  to  this  office.  It  will  accord- 
ingly be  advisable  that  you  apply  to  the  Topographical  Bureau  for 
said  drawings,  and  have  them  sent  .to  your  address. 

With  respect  to  the  public  property  at  Fort  Leavenworth  it  should 
also  be  observed,  that  in  the  event  of  a  reception  of  an  inventory, 
which  is  expected  from  Lieutenant  Bryan,  it  will  be  at  once  trans- 
ferred for  your  use  and  information;  and  on  the  receipt  thereof,  you 
will  proceed  to  Fort  Leavenworth  and  inspect  said  property,  and 
receipt  therefor  in  due  form,  and  forward  receipts  as  usual  for  the 
use  of  Lieutenant  Bryan.  Having  received  the  property,  you  will 
dispose  of  the  same  in  the  manner  explained  in  a  letter  of  Lieutenant 
Bryan  to  Colonel  Abert,  dated  on  the  29th  of  March,  1858,  and 
referred  to  the  honorable  Secretary  of  War  by  Colonel  Abert,  in  a 
letter  dated  on  the  3d  of  April,  1858,  and  approved  by  the  honorable 
Secretary  on  the  28th  of  April,  1858,  copies  of  which  are  herewith 
furnished  for  your  information  and  guidance. 

Should  the  proceeds  from  the  sale  of  said  property  be  sufficient, 
with  the  cash  funds  now  applicable  to  the  construction  of  the  road, 
to  meet  the  contract  price  for  the  construction,  viz:  $12,500,  you  will 
proceed  at  once  with  the  construction  of  the  road,  and  when  it  shall 
have  been  completed,  you  will  return  to  this  station  and  report  your 
doings  in  the  premises. 

S.  H.  LONG, 
Lieutenant  Colonel,  Topographical  Engineers. 

Captain  E.  G.  Beckwith. 
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APPENDIX— Doc.  No.  8. 

United  States  Topographical  Office, 

St  Louis,  July  27,  1858. 

Sib:  Having  bestowed  much  attention  to  the  statement  of  differ- 
ences forwarded  from  your  office  under  date  of  the  20th  day  of  March 
last,  I  am  prepared  to  submit  the  results  of  my  investigations  in  rela- 
tien  to  this  subject. 

I^he  results  obtained  are  exhibited  in  a  series  of  tabulations  under 
distinct  heads  or  classes,  numbered  1,  2,  and  3,  which  contain  the 
several  items  suspended  or  disallowed  in  my  accounts,  according  to 
decisions  made  through  your  office. 

The  items  contained  in  the  classes  will  be  considered  and  explained 
in  the  following  order: 

Class  1. — This  class  relates  to  and  comprises  sundry  vouchers, 
which,  although  they  have  been  disallowed  in  full  or  in  part  b}'  the 
accounting  officers,  are  nevertheless  believed  to  be  correct  and  just; 
and  the  sums  charged  therein  having  been  well  and  truly  paid  by  me, 
ought  in  fairness  to  be  set  to  my  credit.  This  class  is  accompanied 
with  explanatory  vouchers,  which  have  been  carefully  prepared,  and 
are  now  submitted  as  substitutes  for  the  original  vouchers  of  the  same 
or  similar  import. 

In  regard  to  this  class,  I  take  leave  respectfully  to  appeal  from  the 
decision  of  the  accounting  officers  to  that  of  the  honorable  Secretary 
of  War,  which  I  hope  and  trust  will  prove  more  favorable  than  the 
former. 

Copies  of  the  substituted  vouchers  appertaining  to  this  class  have 
also  been  prepared,  and  are  herewith  presented  for  your  inspection 
and  use. 

With  regard  to  remunerations  withheld  from  the  United  States 
engineers  of  both  corps,  by  the  Quartermaster's  Department,  such 
as  commutations,  and  for  quarters  and  fuel,  allowances  for  travel  and 
transportation,  allowances  for  offices  and  fuel,  and  for  various  other 
contingent  expenses,  it  is  proper  to  observe  that  I  have  often  been 
compelled  to  avail  myself  of  the  privilege  of  drawing  funds  from  the 
appropriation,  (or  from  unexpended  balances  thereof,)  the  expendi- 
ture of  which  had  been  committed  to  my  charge  as  a  disbursing 
officer.  In  this  way  and  for  the  purpose  of  securing  to  myself  and 
others  the  rights  and  immunities  guarantied  by  law  or  regulations,  I 
have  had  frequent  occasions  to  draw  funds  from  any  appropriation 
confided  to  my  disbursement,  of  which  a  sufficient  balance  remained 
in  my  possession,  not  regarding  how  such  a  course  might  comport 
with  the  adjustment  of  my  accounts  with  the  accounfing  officers  at 
Washington. 

For  example,  at  the  end  of  the  year  1853,  as  in  the  class  following, 
(see  class  2d,)  I  drew  from  the  appropriation  for  the  survey  of  the 
Falls  of  the  Ohio,  on  account  of  my  per  diem  allowance,  as  a  member 
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of  the  Board  of  Lake  harbors  and  rivers,  $490;  the  allowance  as 
above  covering  a  period  of  five  months,  viz:  from  the  Ist  of  May  to 
the  31st  of  December,  1853;  my  right  to  this  allowance  having 
been  established  and  approved  by  the  War  Department,  and  no  other 
provision  having  been  made  for  the  liquidation  of  the  claim,  while 
at  the  same  time  I  was  in  charge  of  an  unexpended  balance  of  this 
appropriation. 

Another  similar  example  occurred  at  the  end  of  the  third  quarter 
of  1854,  as  exhibited  in  the  same  class.  I  then  drew  $546  on  the 
same  account  from  the  appropriation  for  the  survey  of  the  delta  of 
the  Mississippi,  knowing  no  other  source  whence  I  could  derive  my 
per  diem  allowance  for  the  first,  second,  and  third  quarters  of  that 
year. 

Class  2. — ^This  class  embraces  a  series  of  vouchers  for  per  diem 
allowance,  all  of  which  have  been  suspended  by  reason  of  the  uncer- 
tainty of  the  duration  for  which  the  several  charges  therein  have 
been  made. 

With  respect  to  the  resources  or  appropriations  from  which  the 
means  of  liquidating  these  and  various  other  charges  have  been 
derived,  I  take  leave  to  observe  that  in  all  cases  in  which  the  rights 
and  immunities  of  myself  and  others  hav«  been  oflBcially  involved,  I 
have  sought  relief  and  indemnity  in  the  application  of  any  means 
under  my  control,  especially  when  I  could  not  avail  myself  of  any 
other  means  of  relief. 

Although  I  regard  my  claims  under  this  head  as  equitable  and  just, 
yet  I  shall  cheerfully  abide  any  decision  that  will  put  me  on  a  similar 
footing  with  that  of  each  of  my  colleagues  on  the  Board  of  Lake 
harbors  and  western  rivers,  in  sharing  the  allowances  that  may  be 
awarded. 

Class  3. — ^In  regard  to  the  items  contained  in  this  class,  I  have  no 
reason  to  doubt  that  the  errors  stated  therein,  have  been  correctly 
stated.  Accordingly  in  my  next  quarterly  accounts  I  purpose  to 
have  them  duly  entered  to  the  credit  of  the  United  States. 

Oeneral  remarks. 

In  reference  to  the  arrangement  of  sundry  incidental  charges  intro- 
duced under  the  general  head  of  *  *  improvement  of  western  rivers  at 
large,"  I  perceive  that  such  a  heading  does  not  find  favor  with  some 
of  the  accounting  oflBcers  of  the  Treasury  Department.  My  views 
in  regard  to  this  subject  have  already  been  given  in  a  report  to  the 
Topographical  Bureau,  dated  on  the  27th  day  of  January,  1868,  and 
are  contained  in  an  extract  therefrom,  which  is  as  follows: 

**  Hence  it  was  deemed  advisable  and  proper  to  arrange  the  pro- 
ceeds from  the  sales  under  the  general  head  of  *  Improvement  of 
western  rivers  at  large,'  to  be  applied  indiscriminately  to  all  objects 
of  expenditure  incident  to  the  prosecution  of  improvements  on  all 
western  rivers  for  which  appropriations  had  been  made. 

As  exemplified  in  my  accounts  under  this  head,  for  the  first  and 
second  quarters  of  1857,  (herewith  returned,)  as  also  mixi^  ^Q,^wav\A 
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for  the  third  and  fourth  quarters  of  the  same  year,  (already  forwarded 
to  the  bureau,)  ft  will  be  perceived  that  the  objects  of  expenditure 
are  all  incidental  and  comprise  allowances  for  transportation,  for 
clerk  hire,  for  commutation  of  quarters  and  fuel,  for  office  rent,  for 
stationery,  and  for  various  other  incidental  expenses,  all  necessary  to 
the  performance  of  the  various  duties  committed  to  my  charge,  for 
none  of  which  is  there  any  other  fund  from  which  they  could  be 
cancelled  and  paid. 

In  further  explanation  of  my  views  of  the  case,  I  take  leave  to 
observe  that  a  large  portion  of  the  incidental  expenses  charged  under 
this  head,  has  been  incurred  in  visiting  and  inspecting  numerous 
works  and  operations  within  the  district  of  my  superintendence  for 
which  I  did  not  serve  as  disbursing  officer,  and  of  course  had  no  control 
of  the  funds  appropriated  for  their  execution.  The  expenses  incident 
to  the  inspection  of  the  works  and  to  the  performance  of  the  various 
office  duties  connected  therewith  could  not  be  defrayed  by  fonds 
derived  from  any  appropriation  except  those  only  for  which  I  may 
have  served  in  the  capacity  of  a  disbursing  officer. 

The  charges  for  commutation  of  quarters  and  fuel,  for  clerk  hire, 
for  rent,  fuel,  stationery,  Ac,  for  office  are  in  the  same  predicament 
with  respect  to  the  resources  available  for  their  liquidation.  Hence, 
the  propriety  and  even  necessity  of  some  general  fund  out  of  which 
such  expenditures  may  be  defrayed;  and  the  heading  in  question 
seems  quite  as  appropriate  as  any  other  that  could  be  adopted  for 
such  a  fund. 

Moreover  the  impropriety  of  defraying  all  such  expenses  out  of  a 
few  of  the  appropriations  (viz:  three  only  out  of  at  least  twelve  equally 
and  similarly  implicated)  that  remain  unexhausted,  in  a  ratio  cor- 
responding to  their  original  amounts,  must  be  apparent  at  a  mere 
glance,  while  the  practicability  of  arranging  them  in  a  convenient 
manner  under  any  existing  appropriations,  the  unexpehded  balances 
of  which  do  not  bear  the  same  relations  to  their  originals,  is  to  say 
the  least,  very  questionable. 

The  three  appropriations  alluded  to,  are  those  for  the  Mississippi, 
Missouri  and  Arkansas  rivers,  the  original  appropriations,  and  the 
unexpended  balances  of  which  are  as  follows,  viz: 

For  the  Mississippi,  original  appropriation,  $90,000;  unexpended 
balance,  $1,092  19;  for  the  Missouri,  original  appropriation,  $40,000, 
unexpended  balance,  $1,574  94;  for  the  Arkansas,  original  appropria- 
tion, $40,000,  unexpended  balance,  $1,894  12. 

Hence,  by  jwo  T(xta  disbursements  it  is  obvious  that  the  balance  for 
the  Mississippi,  is  much  the  least  and  must  be  soon  entirely  exhausted; 
that  the  balance  for  the  Missouri  must  soon  after  share  the  same  fate; 
till  at  last,  that  for  the  Arkansas  will  become  the  only  source  from 
which  the  expenditures  above  considered  can  be  defrayed. 

Accordingly,  the  mode  of  disposing  of  unexpended  balances,  hjpro 
rata  absorption  is  manifestly  inconsistent,  improper,  and  impracticable. 

S.  H.  LONG, 
Lt.  Cd.  Topographical  Enginetrs. 

Hon.  B.  J.  Atkinson. 
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APPENDIX— Doc.  No.  9. 

Bureau  Topographical  Engineers, 

Washington^  August  6,  1858. 

Sir:  You  were  informed  in  my  letter  of  the  14th  instant  that  yours 
of  the  10th  had  been  submitted  to  the  War  Department.  The  fol- 
lowing is  a  copy  of  the  direction  endorsed  thereon. 

**  War  Department,  Augvst,  1858. 

'*It  is  not  at  present  contemplated  by  the  department  to  revive 
the  superintendency  of  western  rivers  abolished  in  *  Special  Order 
160,'  December  11,  1856.  Should  further  appropriations  by  Congress 
be  made,  the  subject  will  be  considered  by  the  department. 

"The  balance  of  western  river  appropriations  in  Colonel  Long's 
hands  will  be  turned  over  to  Captain  Abort  as  directed  by  the  Colonel 
of  Topographical  Engineers,  as  a  mode  by  which  these  matters  shall 
be  finally  adjusted  and  settled. 

**J.  B.  FLOYD, 

'' Secretary  (f  WarJ' 

J.  J.  ABERT. 
Lieut.  Col.  S.  H.  Long* 


APPENDIX— Doc.  No.  10. 

Camp  op  the  wagon  road  from  Fort  Riley  to  Bridger's  Pass  of  the 
Rocky  Mountains  on  Parson's  creek  op  the  Republican  Fork 
op  the  Kansas  River,  Kansas  Territory,  September  27,  1858. 

Sir:  I  have  the  honor  to  report  that  the  execution  of  the  work 
under  the  contract  for  that  portion  of  the  **  wagon  road  from  Fort 
Riley  to  Bridger's  Pass  of  the  Rocky  mountains"  located  by  Lieu- 
tenant F.  T.  Bryan,  Topographical  Engineers,  lying  between  Forts 
Riley  and  Kearney,  upon  which  Lieutenant  Bryan  contracted  on  the 
20th  day  of  March  last  for  the  construction  of  certain  bridges,  grading 
&c.,  with  Mr.  Alfred  Hebard,  and  which  contract,  before  its  final  rat- 
ification by  the  Secretary  of  War,  was  slightly  modified  by  myself 
and  the  said  Alfred  Hebard,  was,  upon  the  approval  of  the  modified 
contract  in  August  last  by  the  Secretary  of  War,  immediately  com- 
menced by  the  contractor.  A  small  part  of  the  grading  has  been 
done  and  several  of  the  framed  as  well  as  the  log  bridges  erected; 
those  between  this  point  and  Fort  Riley,  so  that  the  road  is  now  in 
good  travelling  condition  for  fifty  miles  above  Fort  Riley  as  it  will  be 
to  Fort  Kearney  on  the  completion  of  the  contract  work  to  that  post. 
The  bridge  over  Parson's  creek  upon  which  the  contractor  is  now  at 
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work,  will  probably  be  completed  by  the  5th  or  6th  of  next  month, 
October,  and  should  the  season  prove  favorable  for  work  on  the 
plains  in  November,  there  is  now  no  reason  to  doubt  that  the  entire 
work  contracted  for  upon  this  section  of  the  road  will  be  completed 
within  the  contract  time,  the  first  of  December  next.  The  payment 
for  the  work  upon  its  completion  under  this  contract  will  nearly,  if 
not  quite,  exhaust  the  balance  now  unexpended  of  the  original  appro- 
priation for  this  road. 

Should  further  appropriations  be  asked  for  military  roads  between 
Fort  Riley  and  Utah  at  or  in  the  vicinity  of  Bridger's  Pass,  I  beg 
respectfully  to  suggest  for  the  consideration  of  the  bureau,  a  route 
crossing  the  Republican  Fork  of  the  Kansas  river  at  or  in  the  vicinity 
of  Fort  Riley,  and  thence  following,  as  far  as  practicable,  between  the 
main  forks  of  the  Kansas  river  by  such  route  west  as  shall  be  shortest 
and  most  feasible  for  travel  and  thence  to  Bridger's  or  any  more 
feasible  pass  in  the  vicinity,  in  the  Rocky  mountains. 

E.  G.  BECKWITH, 

Captain  3d  ArtiUery. 

Lieut.  Colonel  S.  H.  Long. 

P.  S.  The  maps  and  drawings  submitted  to  the  bureau  with  the 
contract  referred  to  above  by  Lieutenant  Bryan,  suflSciently.  illustrate 
the-  work  upon  this  road. 

E.  G.  R 
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APPENDIX  C. 

Lieutenant  Cdond  J.  D.  Graham^  8  report  (No.  230y  on  the  Lake  harbor 
works  under  his  direction,  for  the  year  1858. 

Office  General  Superintendence  of  Lake  Harbor  works, 

Chicago,  November  15,  1858. 

Sir:  This,  my  annnal  report  for  the  year  1858,  on  the  Lake  harbor 
works  under  my  direction,  relates  to  the  improvement  and  repair  of 
the  harbors  on  the  north  and  northwestern  lakes,  as  follows,  viz: 

I.    lake  MICHIGAN. 

1.  Chicago  harbor,  Illinois. 

2.  Waukegan  breakwater,  Illinois. 

3.  Kenosha  harbor,  Wisconsin. 

4.  Racine  harbor,  Wisconsin. 

5.  Milwaukie  harbor,  Wisconsin. 

6.  Sheboygan  harbor,  Wisconsin. 

7.  Manitowoc  harbor,  Wisconsin. 

8.  Michigan  City  breakwater,  Indiana. 

9.  New  BuflFalo  harbor,  Michigan. 

10.  St.  Joseph  harbor,  Michigan. 

11.  Black  Lake  harbor,  Michigan. 

12.  Grand  Haven  harbor,  at  the  mouth  of  Grand  river,  Michigan. 

13.  Mouth  of  South  Black  river,  Michigan. 

14.  Mouth  of  Kalamazoo  river,  Michigan. 


11.  lake  saint  claib. 

15.  Mouth  of  Clinton  river,  Michigan. 

III.    lake  ERIE. 

16.  Monroe  harbor,  mouth  of  the  river  Raisin,  Michigan. 

17.  Sandusky  harbor,  Ohio. 

18.  Huron  harbor,  Ohio. 

19.  Vermillion  harbor,  Ohio. 

20.  Black  River  harbor,  Ohio. 

21.  Cleveland  harbor,  Ohio. 

22.  Grand  River  (Fairport)  harbor,  Ohio. 

23.  Ashtabula  harbor,  Ohio. 

24.  Conneaut  harbor,  Ohio. 

25.  Erie  harbor,  Pennsylvania. 

26.  Dunkirk  harbor.  New  York. 

27.  Buffalo  harbor,  New  York. 
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lY.    LAKE  ONTABIO. 

28.  Oak  Orchard  harbor,  New  York. 

29.  Genesee  harbor,  (mouth  of  Genesee  river,)  New  YorL 

30.  Sodus  Bay  harbor,  Wajme  county,  New  York. 

31.  Sodus  Bay  harbor,  Cayuga  county,  New  York. 

32.  Oswego  harbor.  New  York. 

33.  Ogdensburg  harbor,  New  York. 

v.    LAKE  CHAKPLAIN. 

34.  Burlington  breakwater,  Vermont. 

The  works  and  harbors  in  the  above  list,  thirty-four  (34)  in  number, 
were  reported  on  in  my  annual  report  for  1867,  printed  in  Senate 
Executive  Document,  No.  42  of  the  35th  Congress,  Ist  session,  and  also 
in  H.  B.  Document,  No.  23*  of  the  same  session.  They  will  be  taken 
up  here  in  the  same  order. 

I.    LAKE  MICHIGAN  HABBOB  W0BK8. 

1.   CHICAGO  HABBOB,    ILLINOIS. 

Bepair  of  the  harbor  pters. 

The  dilapidated  condition  of  the  Chicago  harbor  piers  has  been 
fully  set  forth  in  my  three  previous  annual  reports  on  this  harbor,  to 
be  found  printed  at  pp.  22  to  127  and  from  pp.  302  to  336  of  Senate 
Executive  Document,  No.  16  of  the  34th  Congress,  3d  session,  and  at 
pp.  4  to  60  of  Senate  Executive  Document,  No.  42  of  the  36th  Con- 
gress, 1st  session. 

I  regret  to  be  obliged  to  report  that  the  condition  of  these  piers  is 
now  much  worse  than  it  has  ever  before  been.  The  interests  of  com- 
merce have  suflFered  much  from  the  want  of  means  to  repair  them 
and  to  keep  the  bar  subdued  by  dredging. 

The  timber  work  above  water  of  the  whole  of  the  southerp  pier, 
and  of  that  portion  of  the  northern  pier  included  between  its  eastern 
extremity  and  the  most  western  angle,  (marked  A  in  red  on  the  accom- 
panying three  copies  of  map  G,  No.  52,)  is  all  now  in  so  rotten  a 
condition  that  it  must  be  immediately  torn  away  and  substituted  by 
sound  materials. 

I  have  here  to  repeat  my  recommendation  that  the  whole  of  this 
pier  work  above  a  plane  one  (1)  foot  below  the  low  water  level  be 
replaced  by  stone  masonry.  It  is  only  in  this  way  that  this  valuable 
commercial  harbor  can  be  permanently  put  in  a  condition  essential  to 
the  commerce  of  the  lakes.  The  great  value  and  extent  of  this  com- 
merce were  fully  set  forth  in  my  annual  report  for  1865.     It  was  my 

^  The  report  is  more  correctly  printed  in  the  Senate  Document,  No.  42,  than  in  the  H. 
B.  Document,  No.  25. 
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wish  to  exhibit  it  again,  together  with  that  of  the  other  lake  harbors 
under  my  direction  for  the  present  year,  in  this  report,  and  for  that 
object  I  have  been  collecting  extensive  statistics. 

I  have  found  it  impossible,  however,  to  digest  and  arrange  them 
in  a  proper  form  in  time  for  this  report.  I  propose  to  make  this  the 
subject  of  a  separate  report  at  a  future  time,  and  as  soon  as  prac- 
ticable. 

They  will  be  found  to  contain  very  important  results  bearing  upon 
the  importance  of  keeping  our  lake  harbors  in  good  condition,  con- 
sidered, as  heretofore,  both  in  a  military  and  commercial  point  of 
view,  and  they  will  be  brought  down  to  include  the  end  of  the  present 
year,  after  the  system  which  was  adopted  in  my  reports  for  1855  and 
1866,  printed  in  Senate  Executive  Document,  No.  16  of  the  34th 
Congress,  3d  session,  p.  480. 

The  breach  in  the  north  pier,  made  on  the  7th  of  November,  1857, 
by  the  collision  of  a  vessel  against  it  in  a  gale  of  wind,  mentioned  in 
a  note  at  the  bottom  of  page  10  (Senate  Doc.  No.  42  of  last  session) 
of  my  annual  report  for  1857,  was  repaired  in  the  best  manner  that 
the  limited  amount  of  funds  on  hand  would  admit.  This  repair  ex- 
hausted the  balance  of  the  last  appropriation  for  this  harbor. 

On  the  18th  of  August  of  the  present  year  (1858)  the  schooner 
**  Albany''  was  carried  in  a  gale  of  wind  violently  against  the  north 
harbor  pier  at  the  point  marked  B  in  red  on  the  accompanying  three 
copies  of  map  G,  No.  52,  and  broke  several  of  the  timbers  on  the 
river  face  of  the  pier.  The  damage  thus  caused  was,  on  the  4th  of 
September  following,  much  increased  by  a  collision,  near  the  same 
point,  by  the  propeller  **Free  State,"  which  broke  every  timber  of 
the  pier  wall,  from  its  top  down  to  four  (4)  feet  below  the  water  sur- 
face, on  the  river  face,  and,  extending  through  the  pier,  damaged 
several  wall  timbers  on  the  landward  face. 

On  the  Ist  of  October  ultimo  the  propeller  **  Sun,"  in  entering  the 
harbor,  struck  the  north  pier  very  near  the  point  of  collision  of  the 
**  Albany"  above  mentioned,  and  not  only  carried  away  the  repairs 
which  followed  the  first  mentioned  injury,  but  also  broke  every  tim- 
ber from  the  top  of  the  pier  to  two  (2)  feet  below  the  water  surface. 

We  now  had  to  contend  against  a  clear  breach  through  the  pier, 
causing  the  waves,  in  south  and  southeasterly  winds,  to  wash  and 
abrade  the  sandy  shore  of  the  river  at  the  points  in  question. 

During  the  present  month  of  November  the  force  of  the  lake  sea, 
in  strong  gales  of  wind,  has  dislodged  some  6f  the  timbers  of  the 
pier  head  at  the  east  extremity  of  the  north  pier,  and  also  at  several 
other  places  along  the  south  face  of  that  pier.  These  timbers  are 
either  in  such  exposed  positions  and  partly  decayed,  or  in  less  exposed 
positions  and  so  entirely  decayed  that  they  oppose  very  little  resistance 
to  these  forces. 

The  damages  above  reported  placed  the  harbor  of  Chicago  in  a 
very  critical  condition.  Without  a  dollar  of  public  money  applicable 
to  the  requisite  repairs,  and  with  all  the  responsibilities  resting  upon 
me  to  save  the  harbor,  by  every  means  that  I  could  legitimately  com- 
mand, from  the  destruction  which  awaited  it  unless  the  threatened 
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breach  from  the  river  across  the  sandy  promontory  into  the  lake  could 
be  checked,  I  determined  to  set  the  United  States  dredge-boat  to 
work  on  the  bar  to  dig  sand  and  sell  it  to  raise  funds  for  this  object 
Accordingly  this  was  done,  and  with  the  proceeds,  together  with  a 
small  amount  charged  to  light-house  repairs,  in  order  to  prevent  the 
communication  to  the  beacon  light  from  being  cut  off,  the  repairs 
have  been  attended  to  from  time  to  time  as  these  disasters  occurred, 
and  are,  at  this  date,  (November  15,  1858,)  being  continued.  Of 
course  these  repairs  can  only  be  of  a  temporary  character,  owing  to 
the  very  limited  amount  of  money  that  can  be  commanded  for  them. 
I  must  again  recommend  that  the  means  to  make  the  permanent 
repairs  in  stone  be  granted  at  an  early  a  day  as  possible,  and  that  they 
be  in  accordance  with  the  plan  set  forth  in  the  accompanying  estimate, 
marked  A  1. 

Extension  of  the  south  harbor  pier. 

I  also  repeat  the  recommendation,  contained  in  my  annual  reports 
for  1856  and  1857,  that  the  south  pier  be  extended  four  hundred  and 
eighty  (480)  feet  lakeward  of  its  present  terminus,  and  for  the  reasons 
given  in  full  in  those  reports. — (See  Senate  Ex.  Doc.  No.  16,  34th 
Congress,  3d  session,  p.  311;  and  Senate  Ex.  Doc.  No.  42,  35th 
Congress,  1st  session,  p.  11.)  The  necessary  means  for  this  exten- 
sion are  also  in  the  estimate  A  1. 

A  snujR  basin  for  protection  of  United  States  property. 

The  United  States  have  parted  with  all  the  ground  which  was  held 
for  public  purposes  under  the  Fort  Dearborn  reservation.  They  pos- 
sess now  no  conveniences  whatever  for  constructing  the  cribs  for  the 
south  pier  extension,  or  for  the  mooring  of  the  United  States  steam 
dredge  and  her  scows  when  at  work  for  the  improvement  of  this  har- 
bor, or  for  the  protection  of  the  floating  machinery,  such  as  pile- 
drivers,  scows,  harbor  boats  &c.,  or  for  the  security  of  the  timber, 
delivered  under  contracts,  for  purposes  of  repair  or  construction. 
The  cribs,  to  form  a  line  of  pier-work  composed  of  wood,  iron  bolts, 
and  stone  ballast,  must  be  built  up  to  a  certain  height  whilst  afloat, 
and  must,  while  this  work  in  going  on,  be  protected  from  the  waves 
of  the  lake  or  river  during  windy  weather.  The  steam  dredge-boat^ 
scows,  floating  pile-drivers,  harbor-boats,  &c.,  require  equal  protec- 
tion when  not  at  work. 

For  these  several  purposes  I  recommend  that  a  basin  be  constructed 
at  the  angle  formed  by  the  junction  of  the  Illinois  Central  Railroad 
Company's  pier  with  the  United  States  South  harbor  pier.  The  pro- 
posed dimensions  for  this  basin  are  three  hundred  and  twenty  (320) 
ieet  long  by  one  hundred  (100)  feet  wide,  and  ten  (10)  feet  deep. 

It  is  drawn  in  red  on  the  three  accompanying  maps,  marked  G  No. 
52,  and  the  cost  is  included  in  estimate  A  1. 
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A  steam  dredge  for  Chicago  harbor. 

It  18  considered  very  important  that  a  steam  dredging  machine, 
with  scows,  should  be  provided  especially  for  this  harbor. 

I  have  become  more  and  more  convinced,  as  I  have  become  better 
acquainted  with  the  character  of  the  Chicago  bar  and  the  hydraulic 
law  governing  its  formation,  that  it  can  best  be  kept  subdued  by 
habitual  annual  dredging,  and  at  a  much  less  expense  than  by  any 
other  means.  We  have  already  demonstrated,  by  the  practical  opera- 
tions in  1854  and  1856,  that  a  direct  channel  over  this  bar,  by  the 
north  pier-head,  can  be  kept  constantly  open  to  a  width  of  three  hun- 
dred and  fifty  (350)  to  four  hundred  (400)  feet  by  thirteen  (13)  feet 
deep,  for  an  annual  expense,  in  using  a  dredging  machine,  of  two 
thousand  five  hundred  to  three  thousand  dollars;  that  is  to  say,  $2,500 
to  $3, 000.  On  this  point  we  would  ask  a  reference  to  maps  G,  Nos. 
11,  12,  38,  43,  44,  and  52,  to  be  found  in  the  Topographical  Bureau 
and  in  the  archives  both  of  the  Senate  and  House  of  Representa* 
tives. — (See  also  Senate  Ex.  Doc.  No.  16,  34th  Congress,  3d  session, 
pp.  22  to  26,  and  pp.  303  to  307.)* 

We  consider  the  idea  of  preventing  the  formation  of  the  Chicago 
bar — either  by  an  extension  of  the  north  harbor  pier  or  by  construct- 
ing a  counter  pier  out  in  the  lake,  so  as  to  produce  an  increased  cur- 
rent in  the  channel-way  to  be  left  between  it  and  the  end  of  the  north 
pier,  for  the  purpose  of  wafting  the  silt  to  leeward,  past  the  mouth  of 
the  river — as  entirely  inexpedient  and  inapplicable  to  the  improve- 
ment in  question.  While  either  of  these  plans  would  be  far  more 
costly  than  dredging,  neither  of  them  would,  in  our  opinion,  ensure 
the  same  success. 

The  cost  of  the  proposed  steam  dredging  machine  and  scows  is 
included  in  estimate  A  1. 

The  dredging  of  Chicago  bar. 

A  reference  to  the  six  maps  of  Chicago  harbor  and  bar  last  men- 
tioned, and  also  to  maps  G,  Nos.  22  and  23,  of  the  same  harbor  and 
bar,  each  showing  their  aspect  at  difi'erent  periods  between  April, 
1854,  and  April,  1857,  will  be  sufficient  to  convince  any  one  that  how- 
ever often  this  bar  may  be  removed  by  dredging,  it  will  re-form  itself 
by  the  deposits  caused  by  the  meeting  of  the  littoral  or  shore  current 
of  the  lake  with  the  obstruction  of  the  east  end  of  the  north  pier; 
and,  moreover,  that  it  will  always  assume  identically  the  same  direc- 
tion, shape,  and  dimensions,  as  to  width,  which  it  had  before  being 
cut  away  by  dredging. 

Here,  then,  we  have  the  uniform  eflFect  of  a  fixed  hydraulic  law 
exhibited,  which  is  of  great  value  in  discussing  the  question  as  to 

o  The  net  cost  to  the  United  States  of  tke  dredging  of  this  bar  in  1856  was  erroneously 
printed  in  line  12,  at  page  307  of  the  above  mentioned  docnment,  as  $4  83  per  cubic 
yard.  It  should  have  been  printed  4.83  cents ;  that  is  to  say,  four  cents  and  eight^-U\\^^ 
hundredths  of  a  cent  per  cubic  yard. 


1104  BEPORT  OF  THE 

the  best  mode  of  keeping  an  open  channel  through  it,  and  also  snre 
data  for  computing  the  expense  of  producing  such  a  channel  hj 
dredging. 

In  the  present  instance,  in  order  to  produce  the  desired  channel  to 
a  depth  of  thirteen  (13)  feet  below  the  ordinary  or  mean  level  of  the 
lake,  it  will  require  the  removal  of  twenty-two  thousand  (22,000  cubic) 
yards  of  sand. 

The  expense  of  this  item  is  introduced  in  estimate  A  1. 

Beoapitvlation  cf  items  in  estimate  A  1,  Jiereto  attached. 

• 

1.  For  repairing  piers  in  stone  masonry $152,405  04 

2.  For  extending  the  south  pier  480  feet 28,924  95 

3.  For  a  basin  for  the  preservation  and  protection  of 

public  property 18,080  47 

4.  For  a  steam  dredge  and  scows 17,500  00 

5.  For  dredging  Chicago  bar 2,200  00 

6.  For  a  set  of  meteorological  instruments 232  50 

Amount  required  for  Chicago  harbor 214,342  96 


I  recommend  that  the  above  sum  be  granted  in  two  equal  annual 
appropriations  of  $109,671  48  each. 

A  reference  to  the  various  positions  occupied  at  various  periods  by 
the  lake  shore  line,  north  of  this  harbor,  shown  on  map  G,  No.  52, 
shows  that,  while  the  north  pier  projected  into  the  lake  far  to  the  east 
of  the  shore  line,  the  formation  of  new  land  by  accretion  caused  by 
the  deposits  of  the  silt  brought  down  by  the  littoral  current  was 
nearly  in  the  direct  ratio  of  the  elapsed  time;  but  that  in  proportion 
as  the  general  direction  of  this  new  shore  line  approaches  to  a  coin- 
cidence with  the  direction  or  thread  of  this  littoral  current,  the  in- 
crease is  much  less  rapid,  nearly  in  the  inverse  ratio  of  the  elapsed 
time. 

I  mention  these  facts  in  refutation  of  the  idea  which  has  been  ad- 
vanced that  the  piers  can  produce  no  permanent  benefit  in  keeping 
the  harbor  open,  but  that  the  shore-line  will  progress  further  and 
further  out,  until  it  transcends  the  eastern  limit  of  the  north  pier. 

By  the  aid  of  habitual  dredging  in  the  manner  already  mentioned, 
and  at  a  comparatively  small  annual  cost,  there  is  no  reason  we  think 
to  doubt  that  the  piers  will  perform  eflFectually  the  office  for  which 
they  were  intended,  and  for  a  very  long  period  to  come,  without  a 
further  extension  into  the  lake. 

Openings  in  the  harhor  piers  to  dccommodate  ship  basins. — The  second 
bond  of  the  Illinois  Central  Railroad  Company,  dated  May  21,  1858, 
and  the  conditions  stipulated  under  which  the  said  company  was  per- 
mitted to  make  a  second  opening  in  the  United  States  south  harbor 
pier  to  communicate  with  its  second  ship  basin,  have,  since  my  last 
annual  report,  been  duly  executed,  and  is  hereto  attached,  marked 
A,  2. 
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They  are  recorded  at  page  205,  in  Book  No.  40  of  Mortgages,  in 
the  office  of  the  clerk  and  ex-officio  recorder  of  Cook  county,  Illinois, 
at  Chicago. 

The  reference  map  thereto  appertaining  is  recorded  in  the  same 
office  in  Book  No.  143,  at  page  0,  or  one  page  preceding  page  1. 

The  first  bond  of  the  same  company,  dated  April  20,  1855,  and  the 
conditions  under  which  it  was  permitted  to  make  an  opening  in  the 
said  pier  to  communicate  with  its  first  ship  basin  are  recorded  in  the 
same  office  at  Chicago,  at  page  469,  in  Book  130,  of  Deeds.  The 
illustrative  map  attached  to  the  same  is  recorded  at  page  27,  in  Book 
133,  .of  Maps,  in  said  office.  These  documents  are  printed  at  pages 
58  to  62,  in  Senate  (Ex.)  Documents,  No.  16,  of  the  34th  Congress, 
3d  session. 

The  agreement  and  consent  of  the  parties  in  interest  to  the  line  of 
excavation  for  the  improvement  of  the  navigation  of  Chicago  river, 
under  the  act  of  Congress  approved  July  21,  1852,  namely:  John 
Baptiste  Beaubien,  the  Illinois  Central  Railroad  Company,  the  cor- 
porate authorities  of  the  city  of  Chicago,  and  the  United  States, 
dated  September  26,  1855,  was  duly  recorded  at  page  463,  in  Book 
130  of  Deeds,  and  the  reference  map  thereto  attached  was  recorded 
at  page  26 J,  (twenty-six  and  a  half,)  in  Book  133,  of  Maps,  in  the 
same  office.  This  paper  is  printed  at  pages  79  to  81  of  the  aforesaid 
senate  document. 

The  bond  of  the  Chicago  Dock  and  Canal  Company,  dated  No- 
vember 11,  1858,  and  the  conditions  stipulated  under  which  the 
said  company  has  received  permission  to  make  an  opening  in  the 
United  States  north  pier  of  Chicago  harbor,  to  communicate  with  the 
said  company's  intended  ship  basin  and  canals,  authorized  by  the  act 
of  incorporation  granted  by  the  State  of  Illinois,  of  February  12, 
1857,*  have  been  duly  executed  by  the  said  company,  and  is  hereto 
attached,  marked  A,  3.  So  soon  as  the  maps  of  reference  can  be 
completed  the  document  will  be  forwarded  for  the  action  of  the  War 
Department,  after  which  it  will  be  recorded  at  Chicago. 

Monthly  averages  of  the  devotion  cf  the  surface  <f  LaJce  Michigan. 

These  were  given  in  my  annual  report  for  1857,  for  the  period 
embraced  between  September  1,  1854,  and  September  30,  1857, 
embracing  a  period  of  three  years.* 

The  observations  upon  the  tide-gauge  at  the  east  end  of  the  north 
pier,  (see  map,)  have  been  continued  to  the  present  time. 

From  February  9  to  March  15,  inclusive,  1858,  the  gauge  at  this 
point  was  froaen  fast  in  its  box  and  did  not  operate.  The  registers 
for  that  period  were,  therefore,  made  by  a  similar  tide  gauge  which, 
in  November,  1857,  I  established  within  the  well  of  the  city  water- 
works, situated  (see  map  G,  No.  52)  a  few  feet  east  of  Pine   street, 

*  ThU  act  of  incorporation  ii  printed  in  Senate  (Ex.)  Doc,  No  42,  of  the  35th  CongreM^ 
lit  aeidon,  at  pp.  49  to  51 . 
fSee  page  7  of  Senate  (Ex.)  Doeoment,  No.  42, 36th  CongreM,  lit  Bm^Voiu 
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between  Chicago  avenue  and  Pearson  street.  Here  the  gauge  w 
protected  from  freezing,  even  in  the  coldest  weather.  It  was  so 
adjusted,  when  set  in  position,  that  the  zero  (0)  of  its  graduated  rod 
is  in  the  same  level,  or  horizontal  plane,  with  the  zeros  of  the  gauge 
at  the  east  end  of  the  north  harbor-pier,  and  at  Rush  street  bridge. 
The  following  are  the  monthly  averages  from  October  1,  1857,  to 
October  31,  1858,  a  period  of  thirteen  (13)  months,  viz: 

Monthly  averages  of  the  elevation  of  Chicago  river  at  Bush  street  bridge 

Chicago. 


1867. 
1868. 


October,  thirty-one  days  obeeryed.... 
NoTember,  thirty  days  observed.,*.. 
December,  thirty-one  days  observed.. 
January,  thirty-one  days  observed..., 
February,  twenty-eight  days  observed 
March,  thirty-one  dajrs  observed. .... 
April,  thirty  days  observed  .•••..... 

May,  thirty-one  days  observed  .  • 

June,  thirty  dajs  observed  ......... 

July,  twenty-nine  days  observed ..... 

August,  thirty-one  days  observed...., 

September,  thirty  days  observed..... 

October,  thirty-one  dajrs  observed.... 


3.913 
3.136 
3.110 
3.04S 
2.78S 
S.904 
3.221 
3.704 

4.m 

4.512 
4.470 
4.076 
3.928 


These  were  given  in  my  annual  report  for  1857,  (see  page  8  of 
printed  Senate  Ex.  Doc,  No.  42,  of  the  35th  Congress,  1st  session,) 
from  April  1,  1856,  to  September  30,  1857,  embracing  a  period  of 
eighteen  months,  from  observations  on  the  tide  gauge  at  first  situated 
at  the  old  ferry,  and  afterwards  at  the  ice-breaker  of  the  Bosh 
street  bridge. — (See  map  G,  No.  52.) 

The  following  monthly  averages  are  obtained  from  observations 
upon  the  same  tide-gauge,  made  between  the  first  of  October,  1857, 
and  the  31st  of  October,  1858,  a  period  of  thirteen  (13)  months.  The 
zeros  of  the  two  tide  gauges  are  in  the  same  horizontal  plane  or 
level. 


SECRETARY  OF  WAR, 
Monthly  averages  of  the  river  gauge. 
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1867. 


October,  thirty-one  days  observed 

November,  thirty  days  observed 

December,  thirty-one  days  observed 

January,  thir^-one  days  observed................. 

February,  only  eight  dajni  observed ;  ice  prevented  more  ;  river 

froaen...... , 

liaich,  only  efghteen  days  observed ;  river  frozen  over ;  the  rest 

of  the  time  this  month. ......................... ........ 

April,  thirty  days  observed............ 

May,  thirty-one  days  observed 

June,  thirty  days  observed 

July,  twenty-nine  dajrs  observed 

August,  thirty-one  days  observed 

September,  tliirty  days  observed . ............... 

October,  thirty-one  days  observed 


4.106 
S.SOS 
3.334 
3.230 

3.06C 


197 
383 
867 
377 
643 
720 
418 


4.128 


From  the  foregoing  results,  it  appears  that  the  surface  of  Lake 
Michigan  is  at  this  time  full  two  feet  higher  than  it  was  in  1854. 

This  result  has  an  important  bearing  on  the  question  of  height  that 
should  be  given  to  all  piers  constructed  on  this  lake. 

They  should  not  be  less  than  five  feet  high  above  the  extreme  high- 
water  stage  of  the  lake  along  the  margins  of  the  rivers,  and  seven 
feet  where  they  are  bounded  on  both  sides  by  the  lake. 

A, — LUNAR  TIDE  ON  LAKE  MICHIGAN. 

•  The  subject  of  a  lunar  tidal  wave  on  our  great  fresh- water  inland 
seas  has  attracted  the  attention  of  philosophers,  so  far  as  I  am  informed, 
only  to  a  very  limited  degree. 

Prom  the  comparatively  small  area  of  the  waters  to  be  acted  upon 
by  the  lunar  attraction,  the  disturbance  in  the  elevation  of  their  surface 
cannot,  in  any  event,  be  but  small.  It  is,  indeed,  so  small  that  its 
measure  is  liable  to  be  almost  constantly  exceeded  by  the  eflFect  of  the 
winds.  To  obtain  a  satisfactory  measurement  of  its  co-ordinate  re- 
quires careful  observations  at  times  when  a  calm  lake-surface  conspires 
with  the  period  when  the  position  of  the  moon  in  her  orbit  is  such  as 
to  give  her  a  maximum  influence  upon  the  tide.  Patient  and  long- 
continued  observations  are  indispensably  necessary  to  obtain  data 
sufficient  for  the  complete  solution  of  this  problem. 

During  the  past  season  I  have  instituted  a  series  of  ob^^xN^XAwa^ 
touching  this  interesting  question.  Hourly,  and  Bomet\ixi^^Wi!L-\iQ>^l  % 
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observations  have  been  made  of  the  height  of  the  lake-surface  when 
the  moon  was  near  the  full;  and,  so  far  as  the  investigation  has  pro- 
gressed, it  brings  us  to  the  conclusion  that  there  is  a  perceptible 
lunar  tidal-wave  on  Lake  Michigan,  whose  co-ordinate,  measured 
from  the  mean  level  of  the  lake-surface,  is  as  much  as  fifteen-hnn- 
dredths  to  two-tenths  of  a  foot ;  that  is  to  say,  0.15  to  0.2  of  a  foot 
I  have  not  had  time,  apart  from  the  regular  ofScial  duties  devolving 
on  me  here,  to  collate  all  the  observations  that  have  been  made  so  as 
to  attach  them  to  this  report.  This  will,  however,  be  done,  and  they 
will  be  submitted  at  a  future  time.  In  the  meanwhile  the  observa- 
tions will  be  continued  whenever  circumstances  shall  be  favorable.  I 
do  not  doubt  that  they  will  prove  the  existence  of  a  lunar  tidal-wave 
in  our  great  lakes  to  the  extent  above  mentioned. 

Latitude  and  longitude  of  Chicago, 

In  my  annual  report  of  last  year  the  longitude  of  Chicago  was 
given  west  of  Greenwich,  as  determined  by  electric  signals,  based 
upon  my  determination  of  the  longitude  of  the  centre  of  the  citadel 
of  Quebec,  in  the  year  1842.— (See  pp.  12  to  22,  and  56  to  60  of  Senate 
Ex.  Doc.  No.  42  of  the  35th  Congress,  Ist  session.) 

On  the  nights  of  the  15th  and  23d  of  August,  and  the  18th  of 
September  last,  I  observed  with  the  sextant  for  the  latitude  of  this 
place. 

The  stars  observed  on  were  arranged  in  pairs,  and  were  selected  so 
that  one  should  pass  the  meridian  to  the  north  and  the  other  to  the 
south  of  the  zenith,  and  at  nearly  equal  meridian  altitudes.  This  was 
done  for  the  purpose  of  eliminating  any  small  and  imperceptible 
errors  that  might  appertain  to  the  instrument,  either  in  the  gradua- 
tion of  the  circular  arc  or  limb,  in  the  position  of  the  mirrors,  or  in 
the  coUimation  of  the  telescope ;  and  likewise  for  the  elimination  of  any 
error  of  personal  equation  appertaining  to  the  observer. 

The  stars  observed  on  for  determining  the  time  were  also  selected 
in  pairs  of  nearly  the  same  declination,  both  north  in  this  latitude, 
and  of  such  right  ascension  that  one  could  be  observed  when  near 
the  east  and  the  other  when  near  the  west  prime  vertical,  with  bot 
little  elapsed  time  between  their  being  at  nearly  equal  altitudes  when 
in  these  respective  positions.  If  they  could  not  be  observed  on  the 
prime  vertical,  care  was  taken  to  observe  them  both  on  the  same  side 
of  that  plane,  either  both  when  north  or  both  when  south  of  it. 

This  was  done  for  the  purpose  of  the  same  eliminations  above 
described,  and  also  for  the  elimination  of  any  small  errors  in  the 
determination  of  the  latitude,  which  was  to  be  used  as  a  term  in  the 
formula  for  computing  the  time. 

In  some  instances  equal  altitudes  of  the  same  star  were  observed, 
east  and  west  or  before  and  after  passing  the  meridian,  for  oomputii^ 
the  time.  This  method  ensures  a  perfect  elimination  of  all  the  errors 
above  alluded  to. 

With  these  precautions  a  practical  observer  may,  even  with  so 
L'ght  and  portable  an  apparatus  as  a  sextant  of  7|^  inches  radius^  with 
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an  artificial  horizon  of  quick-silver,  and  a  good  watch  or  chronometer, 
obtain  a  pretty  close  determination  of  the  latitude  of  a  place  by  a  few 
hours'  work  in  a  single  night. 

Observations, 

1858,  August  15.  Time  stars  a  (Alpha)  AndromedsB  E.,  and  a 
(Alpha)  Goronead  Borealis  W.  Also  equal  altitudes  of  a  (Alpha) 
Cygni, 

LATITUDE  OF   STATION. 

By  25  circum-meridian  altitudes  of  Altair  (a  Aquilse)  S. 

combined  with  17  ditto  of  r  (Gamma)  Cephei  N.  •  •  •  •   41°  53'  46".  8 

Samenight. — Latitude  by  12  circum-meridian  altitudes 
of  a  (Alpha)  Aquarii  S.  combined  with  10  altitudes  of 
Polaris  (a  Ursa©  minoris)  N. 41°  53'  45'  .6 

1858,  August  23. — Time  stars  the  same  as  on  the  15th. 
Latitude  by  24  circum-meridian  altitudes  of  Altair  S. 
combined  with  18  ditto  of  r  (Gamma)  Cephei  N. .  •  •   41°  53'  47".  3 

1858,  September  18. — ^Time  stars,  a  (Alpha)  Androme- 
daB  E.,  and  a  (Alpha)  Coronae  borealis  W.  Also 
equal  altitudes  of  a  (Alpha)  Pegasi 

Latitude  by  15  circum-meridian  altitudes  of  Altair  S. 

combined  with  26  ditto  of  r  (Gamma)  Cephei  N.  •  •  • .   41°  53'  46". 

Same  night. — By  28  circum-meridian  altitudes  of  a 
(Alpha)  Aquarii,  and  22  ditto  of  )9  (Beta)  Aquarii, 
both  S.,  combined  with  18  altitudes  of  Polaris  (a 
Ursfle  min.) 41°  53'  45".8 

BesttU. — Latitude  of  station  by  giving  each  pair  of  stars 

an  equal  weight 41°  53'  46".S 

The  point  of  observation  was  sixty-two  (62)  feet  due  north  of  the 
front  door  steps  of  my  quarters.  It  was  in  the  middle  of  the  side- 
walk on  the  north  side  of  Huron  street,  and  eighty  (80)  feet  east  of 
the  middle  of  Wolcott  street.  It  is  also  four  hundred  and  three  (403) 
feet  south  of  the  parallel  and  two  hundred  and  nine  (209)  feet  west 
of  the  meridian  of  the  observing  station  near  the  Roman  Catholic 
church,  which  was  occupied  in  May,  1857,  for  determining  the  diflfer- 
ence  of  longitude  between  this  place  and  Quebec;  for  a  full  account 
of  which  see  Senate  (Ex.)  Doc.  No.  42,  of  the  35th  Congress,  1st 
session.  The  longitude  of  that  station  was  then  given,  (see  page 
20)  as  west  of  Greenwich,  5h.  50m.  30s.  99. 
Its  latitude  from  the  above  data  is 41°  53'  50".  3  N. 

That  station  is  near  a  point  of  triangulation  in  our  survey  of  Chica- 
go harbor,  made  in  April,  1857,  and  was  connected,  in  position, 
therewith  by  survey.  It  is  marked  ** Temporary  observatory''  on 
map  C,  No.  52. 

By  our  triangulation  connected  with  the  above  Iyjo  AaA»i  n^^  ^\al\fiL 
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the  geographical  positions  of  other  remarkable  objects  in  the  city  of 
Chicago. 

They  are  all  given  in  the  following  table,  viz: 


Positions  in  the  city  of  Chicago. 

North  latl- 
iude. 

Longitude  west  of  Greea- 
wich. 

In  time. 

InaiG. 

1.  Temporary  obserratory  of  May,  1867,  near 
the  Boman  Catholic  **Cburchof  the  Holy 
Name, ' '  on  Wolcott  itreet. . ........ 

41  63  60.3 
41  63  60. 62 

41  63  46.  3 
41  63  48 

41  63  46.  2 
41  63    6.2 

41  63  24.  9 

41  63    8.4 
41  53  22.  9 

h.  m.      s. 
6  60  30.  99 
6  60  31. 15 

6  60  31.  2 

6  60  31. 18 

6  60  30.  87 
6  60  32.  08 

6  60  27.  93 

6  60  36. 19 
6  60  30.  37 

87  37  44.8 

2.  Another  ditto  In  ditto,  of  1868 

87  37  47.2 

8.  OheerTing   station,   nerth   side  of  Huron 
street,  eighty  feet  east  of  the  middle  of 
Wolcott  street ................. 

87  S!  47.6 

4.  Steeple  (front  door)  of  the  Roman  Catholic 
•*Church  of  the  Holy  Name" 

87  37  47.7 

6.  Steeple  of  the  Protestant  Episcopal  church 
of  St.  James,  on  Cass  street,  comer  of 
Huron  street ,.  ..... ...... 

87  37  43 

6.  Dome  of  the  Chicago  city  hall  or  court-house. 

7.  Base  of  the  new  iron  light-house  (unfin- 

ished) at  the  end  of  the  north  harbor  pier. 

8.  Steeple  of  the  west  market-house,  at  the 

intersection  of  the  middle  of  BAndolph 
street  with  the  west  side  of  Des  Plaines 
street 

87  38    1.2 
87  36  59 

87  38  47.8 

9.  The  point  formerly  occupied  by  the  flag 
staff  of  Fort  Dearborn,  now  destroyed 

87  37  35.6 

I  have  been  thus  particular  because  in  drawing  up  a  skeleton  map 
of  reference  showing  the  relative  positions  of  the  harbors  under  my  di- 
rection, and  the  consecutive  distances  between  them,  I  was  at  first 
much  deceived  by  the  position  assigned  to  Chicago  by  the  American 
Almanac,  a  work  that  is  much  relied  on  as  authority  in  this  country. 
The  position  of  Chicago  is  there  given  as  in  latitude  42°  0'  north,  and 
longitude  west  of  Greenwich  87°  35',  which  is  eight  and  one-third 
miles  (8  J  miles)  of  error  in  the  assigned  position  of  this  place. 

Very  often  the  distance  between  two  consecutive  harbors  proposed 
to  be  improved  on  the  same  lake-coast  line,  causes  one  of  the  two  to 
be  rejected,  and  hence  it  becomes  important  to  the  general  lake  com- 
merce that  the  positions  of  these  harbors  should  be  laid  down  on  a 
skeleton  map  of  reference  with  approximate  accuracy  at  least. 

I  am  generally  detained  one  night  at  each  principal  harbor  when  I 
make  my  visits  of  inspection,  and  if  the  Topographical  Bureau  will 
supply  me  with  a  good  pocket  chronometer,  set  on  sideread  time,  I 
can  very  easily,  in  one  night  of  clear  weather,  fix  the  position  of  each 
with  sufficient  accuracy  for  our  purpose,  and  thus  correct  some  errors 
of  magnitude  in  the  reputed  distances  between  harbors  which  the 
lake -coast  survey  has  not  reached,  and  may  not  for  several  seasons  to 
come. 

There  is  no  balance  remaining  of  the  last  appropriation,  which  was 
granted  in  1852,  for  Chicago  harbor  improvement. 
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CHICAGO  HARBOR,  ILLINOIS. 

A  1. 

EstimcUe  (/  the  cost  of  repairing  the  United  States  piers  at  Chicago  har- 
bor, lUinois—for  the  extension  of  the  south  pier  480  feet  to  the  east- 
ward— for  a  basin  east  (f  and  adjoining  the  lUinois  Central  BaUroad 
Company^  s  pier— for  building  cribs— for  mooring  and  protecting  the 
United  States  harbor-boats,  scows,  floating  pUe-drivers,  and  timber — 
for  a  new  steam  dredge  and  scows — and  for  dredging  the  bar  and  the 
harbor  bettoeen  the  piers. 

I.    FOB  THE  BEPAIBS  OF  THE  PIERS  IK  STOKE  MA80KBY. 

This  includes  that  portion  of  the  north  pier  contained  between  the 
first  angle,  at  the  point  marked  A,  in  red  on  the  accompanying  copy 
of  map  G,  No.  52,  sent   in  triplicate   with  this   report,  and  the  east 

extremity  of  the  said  pier,  a  length  of 2,032  feet. 

Also  the  whole  of  the  south  pier  from  the  ship  basin  of 
the  Illinois  Central  Railroad  Company  to  the  east  ex- 
tremity of  the  said  pier,  a  length  (see  map  G,  No.  52,) 
of 908  feet. 

Total  length  to  be  repaired  in  stone  masonry 2,940  feei. 

It  is  proposed  to  tear  away  the  old  rotten  timber  work  from  the 
above  portions  of  the  piers,  from  a  plane  one  foot  below  the  level  of 
extreme  low  water  in  Lake  Michigan,  and  to  rebuild  with  stone 
masonry  from  that  plane  to  a  height  of  seven  feet  above  the  same  on 
that  portion  of  the  north  pier  included  between  the  point  A  and  the 
present  lake  shore,  a  distance  of  1,452  feet.  From  thence  to  the  east 
extremity  of  the  north  pier,  a  distance  of  580  feet,  it  is  proposed  to 
rebuild  with  stone  masonry  to  a  height  of  nine  feet  above  the  same 
plane. 

In  regard  to  the  south  pier,  it  is  proposed  to  rebuild  with  stone 
masonry  from  its  west  extremity  to  the  point  where  it  meets  the  Illi- 
nois Central  Railroad  Company's  pier,  a  distance  of  500  feet,  to  a 
height  of  seven  feet;  and  from  thence  to  its  east  extremity,  a  distance 
of  408  feet,  to  a  height  of  nine  (9)  feet  above  the  same  plane. 

The  whole  of  that  portion  of  the  north  pier  proposed  to  be  repaired 
is  24  feet  wide,  and  the  south  pier  has,  throughout,  a  uniform  width 
of  20  feet. 

Hence  we  have  four  units  of  comparison  for  founding  our  estimate, 
each  one  being  assumed  at  one  hundred  (100)  feet  long.  They  are  to 
be  applied  respectively  to  the  following  portions  of  the  two  piers,  viz: 

1.  1,452  feet  of  the  north  pier,  24  feet  wide,  to  be  built  to  a  height 
of  7  feet  in  masonry. 

2.  580  feet  of  the  north  pier,  24  feet  wide,  to  be  built  to  a  height 
of  9  feet  in  masonry. 
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3.  500  feet  of  the  south  pier,  20  feet  wide,  to  be  bailt  to  a  height 
of  7  feet  in  masonry. 

4.  408  feet  of  the  south  pier,  20  feet  wide,  to  be  built  to  a  height 
of  9  feet  in  masonry. 

The  units  for  these  four  cases  will  be  as  follows,  viz: 

1.  Estimate  </  the  cost  of  the  unit,  100  feet  long  by  24  feet  tvide,  and  7 
feet  highj  for  the  north  pier. 

or  tearing  away  and  removing  decayed  wood  work  and 
the  ballast  stone  now  within  the  pier  to  one  foot 
below  the  level  of  extreme  low  water,  and  preparing 
the  bed  to  receive  the  stone  masonry,  at  $3  per  lineal 
foot $300  00 

For  130  cubic  yards  of  dressed  stone  masonry,  to  extend 
to  a  width  of  five  (5)  feet  from  the  river  face  of  the 
north  pier,  at  $11  per  cubic  yard,  laid  in  cement,  with 
iron  clamps  and  dowel  pins 1,430  00 

For  493  cubic  yards  of  masonry,  to  consist  of  large  quarry 
stones  hammered  to  fair  and  safe  bearings,  laid  in  ce- 
ment; for  filling  in  between  the  face  work  of  the  north 
pier,  at  $5  per  cubic  yard 2,465  00 

Estimated  cost  per  100  lineal  feet  of  masonry,  24  feet 
wide  and  7  feet  high,  (a) 4, 195  00 


2.  Estimate  for  the  unit  100  feet  long  by  24  feet  wide^  and  9  feet  WjrA, 

for  the  north  pier. 

For  tearing  away  and  removing  the  decayed  wood  work 
and  the  ballast  stone  now  within  the  pier,  as  above, 
and  preparing  the  bed  to  receive  the  stone  masonry, 
at  $3  per  lineal  foot $300  00 

For  333  cubic  yards  of  dressed  masonry,  to  extend  to  a 
width  of  5  feet  within  the  lake  ward  and  the  river 
faces  of  the  north  pier,  at  $11  per  cubic  yard,  laid  in 
cement,  with  iron  clamps  and  dowel  pins 3, 663  00 

For  467  cubic  yards  of  masonry,  to  consist  of  large  quarry 
stones,  hammered  as  above,  and  laid  in  cement,  for 
filling  in  between  the  face  work  of  the  north  pier,  at 
$5  per  cubic  yard 2,335  00 

Estimated  cost  per  100  lineal  feet  of  masonry,  24  feet 

wide  and  9  feet  high,  (6) 6,298  00 
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3.  Estimate  for  the  untt^  100  feet  long  by  20  feet  mde,  and  7  fed  high^ 

for  the  south  pier. 

For  tearing  away  and  removing  the  decayed  wood  work 
and  the  ballast  stone  now  within  the  pier,  to  one  foot 
below  the  level  of  extreme  low  water,  and  preparing 
the  bed  to  receive  tke  stone  masonry,  at  $2  75  per 
lineal  foot $275  00 

For  130  cubic  yards  of  dressed  stone  masonry,  to  extend 
as  before,  to  a  width  of  5  feet  within  the  river  face  of 
the  south  pier,  at  $11  per  cubic  yard,  laid  in  cement, 
with  iron  clamps  and  dowel  pins 1,430  00 

For  389  cubic  yards  of  masonry,  of  large  quarry  stones, 
hammered  as  above,  and  laid  in  cement  back  of  the 
face  wall,  at  $5  per  cubic  yard 1,945  00 

Bstimated  cost  per  100  lineal  feet  of  masonry,  20  feet 

wide  and  7  feet  high,  (c) 3,650  00 


4.  Estimate  for  the  unit  of  one  hundred  feet  long^  by  ttventy  feet  wide^ 
and  nine  feet  high^  for  the  south  pier. 

For  tearing  away  and  removing  the  decayed  wood  work 
and  the  ballast  stone  now  within  the  pier,  as  above, 
and  preparing  the  bed  to  receive  the  stone  masonry, 
at  $2  75  per  lineal  foot $275  00 

For  333  cubic  yards  of  dressed  masonry,  to  extend  to  a 
width  of  5  feet  within  the  lakeward  and  river  faces 
of  the  south  pier,  at  $11  per  cubic  yard,  laid  in  ce- 
ment, with  iron  clamps  and  dowel  pins 3, 663  00 

For  333  cubic  yards  of  masonry  of  large  stones,  ham- 
mered to  fair  bearings,  and  laid  in  cement  between 
the  face  walls,  at  $5  per  cubic  yard 1, 665  00 

Estimated  cost  per  100  feet  of  masonry,  Ac,  20  feet 

wide  and  9  feet  high,  for  the  south  pier,  (d) 5,603  00 


Using  the  four  units  of  comparison  above  given,  we  get — 
For  1,452  feet  of  the  north  pier  to  be  built  up  7  feet 

high  and  24  feet  wide,  at  (a)  $4,195  per  100  lineal 

feet $60,911  40 

For  580  feet  of  the  north  pier  to  be  built  up  9  feet  high 

and  24  feet  wide,  at  (h)  $6,298  per  100  lineal  feet  •  •        36,528  00 
For  500  feet  of  the  soutn  pier  to  be  built  up  7  feet  high 

and  20  feet  wide,  at  $3,650  (c)  per  100  lineal  feet . .        18,250  (i<\ 
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For  408  feet  of  the  sonth  pier  to  be  built  20  feet  wide 
and  9  feet  high  with  masonry,  at  $6,603  (d)  per  100 
feet  of  length 22,860  24 

Sum 188,550  04 

Add  10  per  cent,  for  contingencies 13, 855  00 

(I.)  Estimated  cost  of  repairing  both  the  north  and 

south  piers  in  stone  masonry 152,405  04 


n.  Fob  extending  the  south  pier  foub  hundred  and  eighty  pebt  to 

THE  EAST. 

This  will  require  the  addition  of  15  cribs  to  the  present  sonth  pier, 
each  32  feet  long,  20  feet  wide,  and  15  feet  high  from  the  bottom  to 
the  surface,  or  20  feet  high  from  the  bottom  to  the  flooring  at  top. 

These  cribs  should  be  constructed  in  accordance  with  the  drawings 
given  in  the  detail  on  sheet  G  No.  20,  now  in  the  Topographical  Bu- 
reau, and  also  in  the  archives  of  the  United  States  Senate  at  Wash- 
ington, being  case  2  of  my  plans  of  crib  work. — (See  also  the  specifi- 
cations contained  in  the  table  T  2,  at  pp.  16  to  18  of  Senate  Ex.  Doc. 
No.  16  of  the  34th  Congress,  3d  session,  and  the  formula  of  computa- 
tion at  page  15  of  the  same  document.) 

The  cost  of  one  such  crib  will  be  as  follows,  viz: 
For  2,419  lineal  feet  of  pine  timber,  hewed  or  sawed, 

1  foot  square,  at  17  cents  per  lineal  foot $41123 

For  880  lineal  feet  of  white  oak  timber,  hewed  or  sawed, 

1  foot  square,  at  19  cents  per  lineal  foot 167  20 

For  1,482  feet,  board  measure,  of  white  oak  plank,  3  by 

8,  flooring,  at  $20  per  M 29  64 

For  3,167  pounds  of  1  inch  square  wrought  iron  for 

bolts,  at  4  cents  per  pound 126  68 

For  137  pounds  of  wrought  iron  spikes,  |  by  |  of  an 

inch  square,  7^  cents  per  pound 10  28 

For  63J  cords  of  hard  stones  for  crib  ballast,  at  $8  per 

cord  of  128  cubic  feet •  •  •  508  00 

For  labor,  carpentry,  sinking  in  position,  and  filling 

with  stone,  and  superintendence 500  00 

Sum 1, 753  03 

Add  10  per  cent,  for  contingencies 175  30 

Estimated  cost  of  1  crib 1,928  33 

(II.)  Then  15  cribs,  at  $1,928  33  each,  gives  as  the  cost 
of  extending  the  south  pier  of  Chicago  harbor 
480  feet  to  the  east 28,924  95 
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ni.  Fob  a  BAfliN  TO  pbotect  the  public  pbopbbty  and  fob  build- 
ing CBIBS. 

The  United  States  possess  no  grounds  nor  conveniences  for  con- 
struction, nor  for  protecting  the  harbor  property,  such  as  the  steam 
dredging  machine,  floating  pile-drivers,  scows,  boats,  timber,  Ac. 

It  is  proposed  to  provide  such  a  protection  by  building  a  basin  at 
the  angle  formed  by  the  south  harbor  pier  and  the  Illinois  Central 
Railroad  Company's  pier,  to  occupy  the  position  drawn  in  red  on  the 
accompanying  three  copies  of  map  G  No.  52.  The  basin  here  repre- 
sented is  320  feet  long  by  100  feet  wide,  and  would  communicate 
with  the  Chicago  river  by  means  of  an  opening  to  be  made  in  the 
south  pier  35  feet  wide. 

For  the  construction  of  such  a  basin  there  will  be  required  420 
lineal  feet  of  crib  work,  to  be  built  in  water  of  ten  feet  average 
depth.  Hence  there  will  be  required  the  equivalent  of  13J  cribs, 
each  32  feet  long  by  20  feet  wide,  and  15  feet  high  from  bottom  to 
top.  It  is  proposed  to  construct  them  in  accordance  with  case  2d  of 
crib  work,  and  the  specifications  contained  in  table  T  2,  to  be  found 
at  pages  16  to  18  of  my  report  No.  116,  as  printed  in  Senate  Ex- 
ecutive Doc.  No.  16  of  the  34th  Congress,  3d  session;  and  as  also 
shown  on  sheet  marked  '*G,  No.  20,''  now  in  the  Topographical 
Bureau,  and  in  the  archives  of  the  United  States  Senate./ 

Estimate  </  the  cost  of  one  such  crib. 

For  1649  lineal  feet  of  pine  timber,  hewed  or  sawed  1 

foot  square,  at  17  cents  per  lineal  foot •         $280  33 

For  880  lineal  feet  of  white  oak  timber,  hewed  or  sawed 

1  foot  square,  at  19  cents  per  lineal  foot 167  20 

For  1482  feet,  board  measure,  of  white  oak  plank,  3  by 

8,  for  flooring,  at  $20  per  M 29  64 

For   2, 322   pounds  of  1  inch  square  wrought  iron,  for 

bolts,  at  4  cents  per  pound 92  88 

For    137   pounds  of  wrought  iron  spikes,  |  by  |  of  an 

inch  square,  at  7J  cents  per  pound 10  28 

For  46 J  cords  of  ballast  stone,  at  $8  per  cord 372  00 

Cost  of  materials  for  one  crib 952  33 

For   labor,   carpentry,   sinking   in   position,  and   filling 

with  stone,  and  superintendence 300  00 

Sum 1,252  33 

Add  10  per  cent,  for  contingencies 125  23 

Estimated  cost  of  one  crib 1,377  56 

(in.)  Then  13^  cribs,  at  $1,377  56  each,  give   for  the 

cost  of  this  basin 18,080  47 
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rV.  F(yr  a  steam  dredge  hoot  and  scows  for  Chioago  harbor. — ^Thia 
estimate  will  be  found  in  full  detail  at  pp.  334  and  345  of  my  report, 
as  printed  in  Senate  Doc.  No.  16  of  the  34th  Congress,  3d  session. 
It  amounts  to $17,500  00 

V.  For  dredging  Chicago  harbor  and  bar. — For  the  excavation  and 
removal  of  twenty-two  thousand  cubic  yards  of  sand,  at  10  cents  per 
cubic  yard $2,200  00 

VI.  For  a  set  of  meteorogical  instruments,  as  per  item  marked  6  of 
my  report  for  1856,  printed  at  page  335  of  the  aforesaid  Senate 
document $232  50 

RECAPITULATION   OP  IIEMS. 

1.  For  repair  of  piers  in  stone  masonry $152,405  04 

2.  For  extending  the  south  pier  480  feet  east 28,924  95 

3.  For  a  basin  for  protection  of  the  public  property,  Ac.  18, 080  47 

4.  For  a  steam  dredge,  and  four  scows,  for  Chicago 

harbor. 17,500  00 

5.  For  dredging  Chicago  harbor  and  bar 2, 200  00 

6.  For  a  set  of  meteorogical  instruments 232  50 

Amount  of  estimate 219,342  96 

J.  D.  GRAHAM^ 

Major  Top.  Corps  of  En^s,  BH  Lt.  CoL  Superintending  Engr. 
Colonel  J.  J.  Abebt, 

Chirf  Ihpographical  Engineers,  Washington. 


A  2. 

Second  bond  of  the  Illinois  Central  Railroad  Company  to  the  United 
Stales^  and  conditions  in  reference  to  the  second  opening  in  the  United 
States  sovih  pier  of  Chicago  harbor ^  for  the  said  company*  s  benefit, 
1858.  (Recorded  in  book  No.  40  (f  mortgages,  on  page  205.  The 
map  of  rrference  recorded  in  book  143,  page  0 — that  is  to  say  the  page 
next  preceding  page  1,  in  the  office  of  the  Recorder  of  Cook  county, 
Illinois. 

Know  all  men  by  these  presents,  that  the  Illinois  Central  Railroad 
Company  doth  hereby  acknowledge  itself  to  owe  and  to  be  indebted 
unto  the  United  States  of  America,  in  the  penal  sum  of  two  hundred 
thousand  dollars,  lawful  money  of  the  United  States  ;  for  the  payment 
of  which  said  sum,  well  and  truly  to  be  made  it  doth  hereby  bind 
itself,  its  successors,  and  assigns,  solemnly  and  firmly  by  these 
presents. 

In  witness  whereof,  th^  said  company  has  caused  this  bond  to  be 
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signed  by  its  president  and  treasurer,  and  its  corporate  seal  to  be 
thereunto  affixed  at  their  office,  at  the  City  of  Chicago,  this  twenty- 
first  day  of  May,  one  thousand  eight  hundred  and  fifty-eight. 

Now,  the  condition  of  the  above  obligation  is  such,  that  whereas 
the  said  United  States  of  America  hath,  upon  the  application  of  the 
said  company,  consented  to  allow  the  said  company  to  make  a  second 
opening  in  the  United  States  south  pier  of  the  harbor  of  Chicago,  to 
communicate  with  the  said  company's  proposed  second  ship  basin, 
adjoining  their  depot  grounds  and  grain  houses  at  Chicago,  in  con- 
sideration of  which  said  consent,  the  said  company  hath  agreed,  and 
doth  by  these  presents  agree  to  keep,  observe,  and  perform  certain 
terms,  conditions,  stipulations,  and  agreements,  deemed  essential  by 
the  United  States  to  the  future  security,  safety,  and  accommodation 
of  the  navigation  and  commerce  of  the  people  of  the  United  States, 
carried  on  at  the  said  Chicago,  and  the  future  security  and  permanence 
of  the  public  works  and  harbor  at  Chieago,  and  embodied  and  con- 
tained in  certain  articles  of  consent  and  agreement,  bearing  even  date 
with  these  presents,  to  which  reference  is  hereby  made,  which  said 
articles  are  mutually  signed,  and  triplicated  by  the  respective  parties 
hereto  through  their  authorized  agents. 

Now,  therefore,  if  the  said  Illinois  Central  Railroad  Company  shall 
well  and  truly  on  its  part  keep,  observe,  perform,  and  comply  with 
the  terms,  stipulations,  covenants,  and  conditions,  and  agreements 
contained  in  the  said  articles,  upon  its  part  to  be  kept  and  performed, 
and  every  part  thereof,  according  to  the  true  spirit  and  meaning  and 
intent  of  said  articles  and  the  conditions  thereof,  then,  and  in  that 
case,  the  above  obligation  to  be  void,  otherwise  to  remain  in  full 
force  and  virtue. 

The  Illinois  Central  Railroad  Company,  by 

[SEAL.]  W.  H.  OSBORN, 

President  of  the  lUinois  Central  B.  R.  Company. 

J.  N.  PERKINS, 
Treasurer  of  the  Illinois  Central  B.  B.  Company. 

These  articles  of  consent  and  agreement,  made  and  concluded  this 
twenty-first  day  of  May,  one  thousand  eight  hundred  and  fifty-eight, 
by  and  between  the  United  States  of  America,  acting  through  the 
War  Department  of  the  United  States,  of  the  one  part,  and  the 
Illinois  Central  Railroad  Company  of  the  other  part. 

Witness,  that  upon  the  express  application  of  the  said  Illinois 
Central  Railroad  Company  for  permission  to  cut  a  second  opening 
from  the  depot  grounds  at  Chicago,  through  the  south  pier  of  the 
Chicago  harbor,  for  a  communication  with  the  said  company's  pro- 
posed second  ship-basin,  adjoining  the  said  depot,  the  said  United 
States  of  America  hath  consented  to  grant  and  does  hereby  grant  such 
permission,  upon  the  express  reservations,  conditions,  and  terms 
hereinafter  expressly  stated  and  set  forth,  to  be  well  and  truly  kept, 
<x>mplied  with,  observed,  and  performed  by  the  said  Illinois  Central 
Railroad  Company,  with  this  express  reservation,  however,  that  u^oxv 
failure  at  any  time  by  the  said  company  to  so  keep,  coxa^^  ^Vi>si^  ^sA. 
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observe  and  perform  the  terms  and  conditions  herein  contained,  and 
every  part  thereof  to  be  kept  and  performed,  that  the  said  United 
States  may  revoke  such  consent  so,  as  aforesaid  expressly  granted, 
and  that  in  such  case  the  said  Illinois  Central  Railroad  Company 
seall  be  at  all  the  expense  of  closing  such  opening  in  the  said  pier, 
and  of  properly  restoring  the  said  pier  and  harbor  in  as  good  and 
perfect  condition  to  the  United  States  as  the  same  were  in  before  the 
grant  of  such  permission  was  made;  and  that  such  closing  shall  be 
made  and  carried  on  under  the  direction,  orders  and  supervision  of 
such  engineer  or  engineers  as  shall  be  designated  for  that  purpose  by 
the  War  Department  of  the  United  States. 

And  whereas,  in  consideration  of  such  grant  of  the  permission  so 
given  by  the  United  States,  as  aforesaid,  to  the  said  company,  it  is 
deemed  essential  by  the  United  States  to  the  future  security  and 
permanence  of  the  harbor  and  public  works  of  Chicago,  and  also  to 
the  future  security,  safety,  and  accommodation  of  the  navigation  and 
commerce  of  the  people  of  the  United  States,  carried  on  and  to  be 
carried  on  at  Chicago,  that  the  said  consent  should  only  be  made  upon 
the  conditions,  terms,  stipulations,  reservations,  agreements,  and 
covenants,  herein  expressly  agreed  to,  reserved,  and  contained  on 
the  part  of  the  company:  . 

Now,  therefore,  the  said  Illinois  Central  Railroad  Company,  in 
consideration  as  aforesaid,  doth  hereby  expressly  promise,  agree,  and 
stipulate  to  and  with  the  United  States,  as  follows,  to  wit: 

Ist.  That  before  any  proceeding  towards  a  second  breach  or  opening 
in  the  said  south  pier  is  commenced,  the  said  company  shall  have 
closed  the  walls  or  crib-work  of  their  ship  basin  on  all  sides,  in  such 
manner  as  to  render  them  suflSciently  water-tight  to  prevent  any 
current  between  the  said  ship  basin  and  Lake  Michigan,  and  also  so 
as  to  prevent  any  current  and  any  water  communication  between  the 
said  ship  basin  and  any  other  basin  which  may  have  an  open  commu- 
nication with  the  said  lake. 

2.  That  there  shall  never  be  made  any  other  opening  or  water 
communication  between  the  said  ship  basin  and  Chicago  river  than  that 
now  granted  through  the  said  south  pier  of  the  said  harbor  at  the  point 
marked  F,  on  the  chart  marked  **  Map  G,  No.  43,''  hereunto  attached, 
without  the  express  consent,  previously  obtained,  ofthe  War  Depart- 
ment of  the  United  States,  in  writing,  upon  such  further  conditions 
as  may  be  mutually  assented  to  and  agreed  upon. 

3.  That  upon  a  good  and  sufficient  communication  along  the  said 
south  pier  shall  be  constructed  across  the  said  second  opening 
therein,  by  means  of  a  drawbridge  moving  on  iron  wheels  or  rollers, 
and  running  on  an  iron  railway,  whose  direction  shall  be  in  the  pro- 
longation to  the  east  of  the  present  direction  of  that  portion  of  the 
south  pier  which  lies  eastward  of  the  said  proposed  second  opening, 
as  shown  on  the  said  Map  O,  No,  43,  herteo  attached. 

4.  That  there  shall  be  constructed  at  each  extremity  of  the  said 
second  opening  in  the  south  pier,  a  good  and  sufficient  abutment  pier 
for  the  support  of  the  said  drawbridge,  and  that  these  two  abutment 
piers  shall  be  of  masonry^  resting  at  a  depth  of  two  feet  below  the 
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level  of  the  surface  of  the  water  at  its  lowest  ascertained  state  at  the 
point  in  question,  upon  piles;  the  said  drawbridge  and  abutment 
peirs  to  be  in  accordance  with  such  dimensions,  plan,  and  specifica- 
tions as  shall  be  approved  by  the  Topographical  Bureau,  and  sanc- 
tioned by  the  War  Department  of  the  United  States. 

5.  That  the  aforesaid  second  opening  in  the  south  pier  shall  not 
progress  or  be  carried  on  until  such  time  as  shall  be  previously 
recommended  by  the  Topographical  Bureau  and  approved  by  the 
War  Department  of  the  United  States. 

6.  That  the  expenses  of  making  the  aforesaid  second  opening  and 
the  drawbridge,  and  the  two  abutment  piers,  and  all  their  appur- 
tenances, s^all  be  borne  by  the  said  Illinois  Central  Railroad  Company, 
its  successors  and  assigns,  and  shall  be  carried  on  under  the  direction, 
control  and  supervision  of  such  engineer  or  engineers  as  shall  be 
designated  by  the  War  Department  of  the  United  States,  whose  duty 
it  shall  be  to  adhere  and  conform  to  the  dimensions,  plan,  specifica- 
tions aforesaid. 

7.  That  all  repairs  and  renewals  of  any  part  or  the  whole  ef  the 
aforesaid  work  shall  always,  and  at  all  times,  be  at  the  expense  of 
the  said  Illinois  Central  Railroad  Company  ai;id  their  successors  and 
assigns,  and  in  accordance  with  such  plan  and  specifications  as  shall 
be  approved  by  the  War  Department  of  the  United  States. 

8.  That  the  jurisdiction  over  and  the  control  of  the  said  draw- 
bridge and  abutment  piers  and  all  their  appurtenances,  shall  always 
be  vested  in  the  United  States  in  as  full  a  manner  as  the  piers  con- 
structed at  the  expense  of  the  said  States;  and  that  they  shall  always 
be  subject  to  such  rules  and  regulations  in  regard  to  the  manner  and 
time  of  opening  and  closing  the  said  drawbridge  as  shall,  from  time 
to  time,  be  specified,  required,  and  directed  by  the  War  Department 
of  the  United  States. 

9.  It  shall  be  at  the  option  of  the  War  Department  of  the  United 
States,  whenever  it  shall  deem  any  of  the  conditions  and  stipulations 
aforesaid  violated  on  the  part  of  the  said  Illinois  Central  Railroad 
Company,  to  revoke  the  permission  so  as  aforesaid  granted,  and  to 
cause  the  aforesaid  second  opening  in  the  south  pier  to  be  closed. 

10.  That  in  case  of  such  revocation  being  made,  and  notice  in 
writing  thereof  served  upon  the  agent  or  agents  of  the  said  Company 
at  Chicago  or  New  York,  the  said  Illinois  Central  Railroad  Company 
shall  close  the  said  second  opening,  and  restore  said  pier  and  harbor 
in  as  good  and  perfect  condition  as  the  same  were  in  at  the  time  of 
the  granting  of  the  aforesaid  permission;  and  that  upon  a  failure  on 
the  part  of  the  said  Company  so  to  do,  the  War  Department  of  the 
United  States  shall  proceed  and  restore  the  said  pier  and  harbor,  and 
the  said  Company  hereby  stipulates  and  agrees,  in  such  case,  to  pay 
all  the  expenses  of  such  restoration  to  the  United  States. 

It  is  hereby  further  expressly  understood,  that  for  a  more  full  and 
perfect  explanation  of  the  conditions,  covenants,  and  agreements  of 
these  articles,  and  the  references  therein  made  to  the  map  hereto 
attached,  that  the  same  entitled  *'Map  G,  No.  43,  Chicago  harbor 
and  bar  Illinois,  from  survey  made  between  the  IQtVi  wA  \^>Oel^^v 
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tember,  1856,  under  the  direction  of  Brevet  Lieutenant  Colonel  J.D- 
Graham,  Major  United  States  Topographical  Engineers,  superintend- 
ing engineer  of  Lake  Michigan  works,  showing  the  ship  channel 
dredged  out  between  April  22d  and  September  15th,  1856/'  shall 
constitute  and  be  regarded  as  an  integral  part  of  these  articles  to 
accompany  the  same;  and  to  which,  for  greater  certainty,  refer^ce 
is  hereby  expressly  made.  In  testimony  whereof,  these  articles, 
bearing  even  date,  as  above  expressed,  with  the  bond  hereto  prefixed, 
are  signed  in  triplicate  by  W.  R.  Drinkard,  Acting  Secretary  of  War, 
on  the  part  of  the  United  States,  with  the  seal  of  the  War  Depart- 
ment hereunto  affixed,  at  Washington,  the  fourteenth  day  of  July, 
1858,  and  by  W.  H.  Osborn,  President,  and  J.  N.  Perkins,  Treasurer 
of  the  said  Illinois  Central  Railroad  Company,  with  the  corporate 
seal  of  the  said  Company  also  hereunto  affixed,  at  their  office  at  the 
city  of  Chicago,  Illinois,  the  twenty-first  day  of  May,  in  the  year  one 
thousand  eight  hundred  and  fifty-eight. 

rsEAL  1  ^'  ^'  DRINKARD, 

^        '■"  Acting  Secretary  of  War. 

W.  H.  OSBORN, 
President  of  the  Illinois  Central  B,  B.  CompoKg, 

rsEAL  1  ^'  N-  PERKINS. 

*■        '  Treasurer  of  the  Illinois  Central  B.  B.  Company. 

No.  5801. 

State  op  Illinois,   CooJc  County. 

Filed  for  record  August  twenty-fifth,  A.  D,,  1858,  and  recorded  in 
book  No.  40  of  mortgages,  on  page  205.  Map  of  reference  recorded 
in  book  143,  page  O. 

WM.  L.  CHURCH, 
Clerk  of  Circuit  Court  and  Ex- Officio  Beoorder  Cook  County. 


A3. 

Bond  of  the  Chicago  Dock  and  Canal  Company,  and  conditions  in  rfft^ 
rence  to  an  opening  in  the  United  States  north  pier  of  Chicago  Harbor, 
for  the  said  Company^  s  hemfU. 

Know  all  men  by  these  presents,  that  the  Chicago  Dock  and  Canal 
Company  doth  hereby  acknowledge  itself  to  owe  and  to  be  indebted 
unto  the  United  States  of  America  in  the  penal  sum  of  two  hundred 
thousand  dollars,  lawful  money  of  the  United  States;  for  the  payment 
of  which  said  sum  well  and  truly  to  be  made,  it  doth  hereby  bind 
Itself,  Its  successors,  and  assigns  solemnly  and  firmly  by  tliese 
presents. 

In  witness  whereof,  the  said  company  has  caused  this  bond  to  be 
signed  by  its  president  and  secretary,  and  its  corporate  seal  to  be 
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thereunto  affixed  at  its  office  at  the  city  of  Chicap;o,  this  olovonth  day 
of  November,  one  thousand  eight  hundred  and  fifty-eight: 

Now,  the  condition  of  the  above  obligation  is  such  that  whereim  the 
said  United  States  of  America  have,  upon  the  application  of  th(3  naid 
company,  consented  to  allow  the  said  company  to  make  an  opening  in 
the  United  States  north  pier  in  the  harbor  of  Chicago,  to  communicrate 
with  the  said  company's  proposed  ship  ba«in  and  canal  to  adioin  the 
said  north  pier  of  Chicago  harbor,  in  consideration  of  which  naid 
consent  the  said  company  hath  agreed  and  doth  by  ihcHu  pruHnuiM 
agree  to  keep,  observe,  and  perform  certain  terms,  conditioDn,  Htipu- 
lations,  and  agreements,  deemed  essential  by  the  Unitt.'d  HtaUtH  U)  the 
future  security,  safety,  and  accommodation  of  the  navigation  and  ryim- 
merce  of  the  people  of  the  United  States,  carried  on  at  the  naid 
Chicago,  and  the  future  security  and  permanence  of  the  public  work^ 
and  harbor  at  Chicago,  and  embo^iied  and  c^intaiiic'd  in  cartaiu  arti- 
cles of  con^^nt  and  agreement  V>earing  even  date  with  th^j^^j  pr<;Herit«, 
to  which  reference  is  expressly  made,  which  articles  are  nnituall^' 
signed  and  triplicated  by  the  respective  parties  hereto,  through  their 
authorized  agents: 

Now.  therefore-  if  tlie  said  Chicagro  D'xrk  and  Canal  Company  plmW 
well  and  truly  on  it=  j:*art  ke^p.  ob-^rve.  ]^rifjnn  aiA  fyjW]Ay  with  the 
terms.  stipTiIati:»ii*,  ovenaiiU-  '^lA  cofjOitJonn  and  <iirr'r^://ientj«  t/ftt- 
tained  in  ihe  saii  art£'-l«e*  ^v.n  it*  p^^rt  X/j  \^  k'^pt  hjA  ]/^irionii'A. 
and  every  j^bst  ilrrr^.fl  as/xr, r :I:uir  Vj  \:^^,  in^h  ^jint  >.iA  u.^-h^.aw/  hjA 
intent  of  s^^i  hjz.'.jr^  t^iii  tl-rr  cr^':^": y.'^*  t^^r^r^/f,  tL^;rj  hsA  ht  xh^t 
case  the  a'f- v-e  :  *, ^irt.tj.c.  ^v  t*^  lu^xiK  r-y^±  o:.^*mA.<^  Vj  T*:t:^\u  ]u  i'^A 
force  and  -rirriir-- 

These  artl'L*?*^  ^»f  *jr.ni**^jr.  niiz  iir**?*'iLi*fi"t  n^iid*:  zsA  *:/f.j':*AkA  tiiJ» 
eleventh  di.^  c  ^^/r^en^^r-r.  ,r^  'wjhrk^i  *r  ;r^t  s^-js^^irhd  '^A  iA\y' 
eight-  by  s^-'i  -^tv^-vi  'i>*r  Vv.^z  ^'^r.^*-  A  hr^*^f>':^^  ^/^.ir^r  xurj^^^u 
the  War  !*-:  t.— .ii»-i-:  '^  '-^^  Ui^'-c  -^v.v^  A  :-.^  ^r,>:  y<r  ^j»'j  u,^. 
Chicago  Ik-  c  i-iiC  *,  *-t^  *ym-.^vy  /  *^^^  ','">*-f  >'>rt. 

Dock  and  C'-iii:^  ^-   'ii : -^^  j  ^y  z^^i  ^>  n,  \\-  '".^  ^t.  '•'**^   ti/  fr  /-/>  .♦^ 

the    Cb:^^^^'    i:u-~' r   i  »'   *   •mi  irii -'>:•    a   -v     i  *'^-  ^^,  r^   */"/<:%> 

grant   f^:^  -    -►-ii:.— .  i      tva     ':>-   -r:-*-*   r-^-'-.^^,r.    *.'-,:  .    ,, ; 
and   tern*   x.^-  t^""-  ^rv'^--  ^   t^'^."',  <i:.c  ^-  1  -^    v.  -.^  v         ^.,. 
tmJv    k^T-    -fii:    ."t    ▼T^t     ^.-.^^^     <::,t    ^^-^vm.v-    -^   ..^    ^^ 
Chi^:5^o '!•  •  c    4^.1    ^^i-i    'm::;^:;     V     1  '    ,.  '^^r»</,r,    :.v».,.J/ 
that  tie*'!  i<.    r-^  *^  ^^-^  *'^^  ^  '  '■**  '^-'^  v^'?!:^"'  vv  .>-.  r>*'-^    ., ,,.  ,  '^ 
with-  ii^-   j-.^^^^fT^*::  ^K^  i^-^-r-n  -.i><^  v-tij*  4»irC   vjti^t.  v^r_«   ^^_    /'    '  -^ 
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tained  and  every  part  thereof  to  be  kept  and  performed,  that  the 
said  United  States  may  revoke  such  consent  so  as  aforesaid  expressly 
granted,  and  that  in  such  case  the  said  Chicago  Dock  and  Canal  Com- 
pany shall  be  at  all  the  expense  of  closing  such  opening  in  the  said 
pier,  and  of  properly  restoring  the  said  pier  and  harbor  in  as  good 
and  perfect  condition  to  the  United  States  as  the  same  were  in  before 
the  grant  of  such  permission  was  made,  and  that  such  closing  shall  be 
made  and  carried  on  under  the  direction,  orders,  and  supervision  of 
such  engineer  or  engineers  as  shall  be  designated  for  that  purpose  by 
the  War  Department  of  the  United  States. 

And  whereas,  in  consideration  of  such  grant  of  the  permission  bo 
given  by  the  United  States,  as  aforesaid,  to  the  said  company,  it  is 
deemed  essential  by  the  United  States  to  the  future  security  and 
permanence  of  the  harbor  and  public  works  at  Chicago,  and  also  to 
the  future  security,  safety,  and  accommodation  of  the  navigation  and 
commerce  of  the  people  of  the  United  States  carried  on  and  to  be 
carried  on  at  Chicago,  that  the  said  consent  should  only  be  made 
upon  the  conditions,  terms,  stipulations,  agreements,  and  covenants 
herein  expressly  agreed  to,  reserved,  and  contained. 

Now,  therefore,  the  said  Chicago  Dock  and  Canal  Company,  in 
consideration  as  aforesaid,  doth  hereby  expressly  promise,  agree,  and 
stipulate,  to  and  with  the  United  States,  as  follows,  to  wit: 

1.  That  before  any  proceeding  towards  a  breach  or  opening  in  the 
said  north  pier  is  commenced,  the  said  company  shall  have  closed  the 
walls  or  crib  works  of  its  ship  basin,  and  canal  or  canals,  and  harbors 
on  all  sides,  and  shall  continue  to  keep  them  and  all  such  of  their 
works  closed  in  such  manner  as  to  render  them  sufficiently  water 
tight  to  prevent  any  current  between  Lake  Michigan  and  the  said 
ship  basin,  and  the  said  canal  or  canals,  and  harbors,  and  also  so  as  to 
prevent  any  current  and  any  water  communication  between  the  said 
ship  basin,  canal  or  canals  and  harbors,  and  any  other  basin  or  water 
way  which  may  have  an  open  communication  with  the  said  lake. 

2.  That  there  shall  never  be  made  any  other  opening  or  water  com- 
munication between  the  said  ship  basin,  or  between  the  said  canal  or 
canals,  or  between  the  said  harbors  or  any  of  them,  and  Chicago 
river  than  that  now  granted  through  the  said  north  pier  of  Chicago 
harbor  at  the  point  marked  A  on  the  chart  marked  *'map  G,  No.  58,^^ 
hereto  attached,  without  the  express  consent,  previously  obtained  in 
writing,  from  the  War  Department  of  the  United  States,  upon  such 
further  conditions  as  may  be  mutually  assented  to  and  agreed  upon. 

5.  That  the  said  company's  basins,  canals,  and  harbors,  shall  have 
parapets  or  walls  sufficiently  high  to  prevent  the  lake  waves  from 
washing  over  them,  and  from  producing  a  current  through  them  into 
Chicago  river. 

4.  That  a  good  and  sufficient  communication  along  the  said  north 
pier  shall  be  constructed  across  the  said  opening  therein  by  means  of 
a  drawbridge  moving  on  iron  wheels  or  rollers,  and  running  on  an 
iron  railway,  whose  direction  shall  be  in  the  prolongation  of  the 
present  direction  of  that  portion  of  the  north  pier  where  the  opening 
shall  be  made,  as  shown  on  the  said  map  G,  No.  58,  hereto  attached. 
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5.  That  there  shall  be  constructed,  at  each  extremity  of  the  said 
opening  in  the  north  pier,  a  good  and  sufficient  abutment  pier  for 
the  support  of  said  drawbridge,  and  that  these  two  abutment  piers 
shall  be  of  masonry  resting  upon  piles  at  a  depth  of  two  feet  below 
the  level  of  the  surface  of  the  water  at  its  lowest  ascertained  state, 
at  the  point  in  question;  the  said  drawbridge  and  abutment  piers  to 
be  in  accordance  with  such  dimensions,  plan  and  specifications,  as 
shall  be  approved  by  the  Topographical  Bureau  and  sanctioned  by 
the  War  Department  of  the  United  States. 

6.  That  the  aforesaid  opening  in  the  north  pier  shall  not  progress 
or  be  carried  on,  until  such  time  as  shall  be  previously  recommended 
by  the  Topographical  Bureau  and  approved  by  the  War  Department 
of  the  United  States. 

7.  That  the  expenses  of  making  the  aforesaid  opening,  and  the 
drawbridge,  and  the  two  abutment  piers,  and  all  their  appurtenances, 
shall  be  borne  by  the  said  Chicago  Dock  and  Canal  Company,  its 
successors  and  assigns,  and  shall  be  carried  on  under  the  direction, 
control  and  supervision  of  such  engineer  or  engineers  as  shall  be 
designated  by  the  War  Department  of  the  United  States,  whose  duty 
it  shall  be  to  adhere  and  conform  to  the  dimensions,  plan  and  specifi- 
cationd  aforesaid. 

8.  That  all  repairs  and  renewals  of  any  part  or  the  whole  of  the 
aforesaid  work  shall  always  and  at  all  times  be  at  the  expense  of  the 
said  Chicago  Dock  and  Canal  Company  and  its  successors  and  assigns, 
and  in  accordance  with  such  plan  and  specifications  as  shall  be  pre- 
viously submitted  to,  and  approved  by  the  War  Department  of  the 
United  States. 

9.  That  no  work  constructed  or  to  be  constructed  by  the  said  company, 
its  successors  or  assigns,  shall  interfere  with  or  encroach  upon  the 
position  which  previous  to  the  charter  granted  by  the  State  of  Illinois 
to  the  said  company,  was  chosen  and  adopted  by  the  Light-house  Board 
of  the  United  States,  for  the  erection  of  the  new  light-house  for 
Chicago  harbor;  the  said  position  being  in  lake  Michigan,  adjacent  to 
the  east  end  of  the  north  pier  of  said  harbor,  and  is  bounded  as  fol- 
lows, to  wit :  Beginning  at  the  east  end  of  said  north  pier  at  the  point 
marked  B  on  the  accompanying  map  G,  No.  58,  and  also  marked  B 
on  the  accompanying  **plan  of  the  position  of  the  new  light-house 
and  keeper's  house  for  Chicago  harbor,  with  the  piers  of  defence  for 
the  same,"  and  running  thenc*  north  twenty-four  degrees  and  twenty 
minutes  west,  one  hundred  and  six  feet  to  the  point  marked  C  on 
the  said  map  and  plan,  thence  north  seventy  degrees  west,  one  hun- 
dred and  thirty  feet  to  the  point  D  on  the.  said  map  and  plan,  thence 
south  eighteen  degrees  west,  one  hundred  and  twenty  two  and  a  half 
feet  to  a  point  marked  E  on  the  said  map  and  plan,  which  point  E  is 
on  the  south  face  of  the  said  north  pier  of  Chicago  harbor;  thence 
along  the  south  and  east  faces  of  the  said  north  pier,  on  the  lines 
E  F,  P  G,  G  B,  to  the  point  of  beginning  as  marked  on  the  said  map  and 
plan;  the  courses  here  marked  being  the  true  courses,  as  compared  with 
the  true  meridian  and  not  the  magnetic;  which  said  position  as  above 
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described  and  delineated,  is  the  sole  property  of  the  United  States 
and  their  successors  and  assigns  forever. 

10.  That  the  jurisdiction  over  and  the  control  of  the  aforesaid 
drawbridge,  and  abutment  piers,  and  all  their  appurtenances  shall 
always  be  vested  in  the  United  States,  in  as  full  a  manner  as  the  piers 
constructed  at  the  expense  of  the  said  States,  and  that  they  shall 
always  be  subject  to  such  rules  and  regulations  in  regard  to  the  man- 
ner and  time  of  opening  and  closing  the  said  drawbridge  as  shall 
from  time  to  time  be  specified,  required  and  directed  by  the  War 
Department  of  the  United  States;  and  that  the  said  opening  and 
closing  shall  be  done  by  or  at  the  expense  of  the  said  Chicago  Dock 
and  Canal  Company. 

11.  That  it  shall  be  at  the  option  of  the  War  Department  of  the 
United  States  when  it  shall  deem  any  of  the  conditions  and  stipula- 
tions aforesaid  violated  on  the  part  of  the  said  Chicago  Dock  and  Canal 
Company,  its  successors  or  assigns,  to  revoke  the  permission  so  as 
aforesaid  granted,  and  to  cause  the  aforesaid  opening  in  the  North 
pier  to  be  closed. 

12.  That  in  case  of  such  revocation  being  made,  and  notice  in 
writing  thereof  served  upon  the  president,  or  other  agent  or  agents 
of  the  said  company,  the  said  Chicago  Dock  and  Canal  CompanV  shall 
close  the  said  opening  and  restore  said  pier  and  harbor  in  as  good  and 
perfect  condition  as  the  same  were  in  at  the  time  of  the  granting  of 
the  aforesaid  permission;  and  that  upon  a  failure  on  the  part  of  the 
said  company,  its  successors  or  assigns  so  to  do,  the  War  Department 
of  the  United  States  shall  proceed  and  restore  the  said  pier  and  har- 
bor; and  the  said  company  hereby  stipulates  and  agrees  in  such  case 
to  pay  all  the  expenses  of  such  restoration  to  the  United  States. 

13.  It  is  hereby  further  expressly  understood  that  for  a  more  full 
and  perfect  explanation  of  the  conditions,  covenants,  and  agreements 
of  these  articles,  and  the  references  therein  made  to  the  maps  hereto 
attached,  that  the  same  entitled  **map  G,  No.  58,  Chicago  harbor 
and  bar,  Illinois,  from  survey  made  between  the  17th  of  August  and 
the  2d  of  September,  1858,  under  the  direction  of  Brevet  Lieutenant 
J.  D.  Graham,  major  United  States  Corps  of  Topographical  Engineers, 
superintending  engineer  of  Lake  Harbor  works,''  and  map  G,  No.  59, 
**Plan  of  the  position  of  the  new  light-house  and  keepers  house  for 
Chicago  harbor,  with  the  piers  of  defence  for  the  same,  by  Brevet 
Colonel  J.  D.  Graham,  superintending  engineer  of  Chicago  light- 
house,'' shall  constitute  and  be  regarded  as  integral  part«  of  these 
articles,  to  accompany  the  same,  and  to  which  for  greater  certainty, 
reference  is  hereby  expressly  made. 

In  testimony  whereof  these  articles  bearing  even  date  as  above  ex- 
pressed with  the  bond  hereto  prefixed,  are  signed  in  triplicate  by  the 
Secretary  of  War,  on  the  part  of  the  United  States,  with  the  seal  of 

the  War  Department  hereunto  affixed,  at  Washington,  the day 

of ,  and  by  Mahlon  D.    Ogden,   president,  and  Frankhn 

Hatheway,  secretary,  of  the  said  Chicago  Dock  and  Canal  Company, 
with  the  corporate  seal  of  the  said  company  also  hereunto  affixed  at 
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its  office,  at  the  city  of  Chicago,  Illinois,  the  eleventh  day  of  Novem- 
ber, one  thousand  eight  hundred  and  fifty-eight. 

[Seal  of  the  , 

War  Office  ]  Secretary  of  War. 

MAHLON  G.  OGDEN. 
^^^il^aJ  ^^y"^  PresiderU  of  the  Chicago  Dock 

and  Uanal  Company. 
FRANKLIN  HATHEWAY, 
Secretary  of  the  Chicago  Bock  and  Canal  Company. 


State  op  Illinois,  , 


County  of  Cook,  City  of  Chicago^  ]  ^ 

I,  Charles  R.  Sheldon,  a  notary  public  in  and  for  said  city,  in  the 
county  and  State  aforesaid,  do  hereby  certify  that  Mahlon  D.  Ogden, 
president  of  the  Chicago  Dock  and  Canal  Company,  and  Franklin 
Hatheway,  secretary  of  said  company,  who  are  personally  known  to 
me  as  such,  appeared  before  me  this  day  in  person,  and  acknowledged 
the  foregoing  bond  and  the  articles  of  agreement  thereto  attached  to 
be  their  free  act  and  deed,  for  and  in  behalf  of  the  said  Dock  and 
Canal^  Company,  and  that  the  seal  attached  thereto  is  the  seal  of  the 
said  company. 

r^  .     .  I       ,  -,  Witness  my  hand  and  notarial  seal,  this  11th  day  of 
LWotanal  seai.J       ^^^^^^^^^  i^  the  year  1858. 

CHARLES  R.  SHELDON, 

Notary  Public. 

2.    WAUKEGAN   BREAKWATER,    ILLINOIS. 

My  annual  report.  No.  116,  for  the  year  1855,  contains  full  informa- 
tion in  regard  to  this  work,  with  an  estimate  in  full  detail  of  its  cost 
under  the  proposed  plan,  amounting  to  $137,966  10. 

That  report  is  printed  in  Senate  Ex.  Doc.  No.  16  of  the  34th  Con- 
gress, 3d  session,  at  pages  127  to  140. 

My  report  for  the  following  year  (1856)  is  printed  in  part  2  of  the 
same  document,  at  pages  337  and  338. 

As  no  work  has  been  carried  on  there  since  that  period,  owing  to 
no  appropriation  having  been  made  since  the  year  1852,  I  beg  leave 
to  refer  to  those  reports  as  containing  all  the  information  I  have  to 
oflFer  on  this  subject. 

A  map  of  reference,  marked  G  No.  29,  on  a  scale  of  j^q-jti  or  two 
hundred  feet  to  one  inch,  with  the  proposed  improvement  drawn 
thereon,  was  sent  in  duplicate  to  the  Topographical  Bureau,  with  my 
report  for  1855,  one  of  which  was  sent  to  the  United  States  Senate. 

There  is  a  balance  of  three  hundred  dollars  ($300)  remaining  in 
hand  of  the  appropriation  for  this  work,  which  is  due  to  Sweet,  Ives 
A  Hawley  for  wrought  iron  delivered  by  them  under  contract  before 
I  was  put  in  charge  of  these  lake  harbor  works,  and  which  has  been 
used  for  bolts  in  constructing  cribs. 

They  were  long  ago  invited  by  me  to  come  forward  and  execute  a 
lawful  voucher  upon  which  I  could  pay  them  the  amount,  but  they 
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have  failed  to  do  so.     The  money  awaits  their  proceedings  on  this 
point. 

3.     KENOSHA  HARBOR,  WISCONSIN. 

No  balance  remains  of  the  last  appropriation  (made  in  1852)  for  this 
harbor,  and  no  work  has  been  carried  on  there  since  the  year  1855. 

The  improvements  required  to  be  made  there  are  fully  described  in 
my  reports  for  the  years  1855  and  1856,  which  are  printed  in  the 
above-mentioned  Senate  document,  at  pages  140  to  180  and  338  to 
339.  The  estimates,  in  full  detail  of  items,  are  printed  at  pages  113 
to  177,  amounting  in  all  to  the  sum  of  $58,047  24. 

The  amounts  under  the  different  heads  are  as  follows,  viz : 

1.  For  the  protection  of  the  harbor  from  a  deposit  of  the 

drifting  sand  blown  across  the  piers  into  the  channel  •  •  $750  00 

2.  For  the  extension  of  the  harbor  piers 19,096  88 

3.  For  dredging  necessary  to  produce  a  depth  of  12  feet 
over  the  bar,  and  between  the  United  States  piers, 
and  also  a  depth  of  10  feet  in  the  proposed  channel  EP, 
(see  maps  G,  Nos.  30,  42  and  53,  in  the  Topographical 
Bureau,  and  also  in  the  archives  of  the  United  States 
Senate,)  this  channel  to  be  600  feet  long  and  160  feet 

wide 8,464  80 

4.  For  deepening  the  basin  to  10  feet,  west  of  the  United 

States   piers 9,669  22 

5.  For  increasing  the  capacity  of  this  basin,  by  deepen- 
ing its  north  and  west  arms  to  10  feet 20,065  34 

Amount  of  appropriation  required  to  complete   Kenosha 

harbor,  Wisconsin 58,047  24 


I  recommend  that  the  above  sum  be  granted  in  one  appropriation, 
as  it  can  be  judiciously  expended  for  the  objects  stated  in  one  year, 
or  at  farthest  in  a  year  and  a  half,  and  it  is  for  the  completion  of  this 
harbor. 


4.    BACINE  HARBOR,  WISCONSIN. 

No  balance  remains  of  the  last  appropriation  (of  1852)  for  this 
harbor.  It  was  expended  in  the  year  1855,  as  stated  in  my  previous 
reports. 

My  annual  report  for  1857  gives  a  full  account  of  the  condition  of 
this  harbor,  up  to  September  30  of  that  year. 

I  consider  the  pier  extensions  recommended  in  that  report  as  very 
necessary,  and  for  that  object  I  beg  leave  to  renew  here  my  estimate 
given  in  detail  at  page  63  of  Senate  Ex.  Doc,  No.  42,  of  the  Ist 
session  of  the  35th  Congress^  amounting  to  the  sum  of-  *     $17,422  73 
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To  this  should  be  added: 

For  raising  the  piers  to  five  feet  above  the  present  level 
of  Lake  Michigan,  equal  so  seven  feet  above  the  ordi- 
nary level  of  this  lake $3,500  00 

For  dredging  15,000  cubic  yards,  at  30  cents 4,500  00 


Amount  required  for  Racine   harbor,    Wisconsin-  •  •  •       25,422  73 


I  recommend  that  this  sum  be  granted  in  one  appropriation. 

Racine  has  completed  her  railroad  connexion  with  the  Milwaukee 
and  Mississippi  railroad,  and  thence  with  the  Mississippi  river  at 
Prairie  du  Chien. 

Very  soon  another  connexion  with  the  Mississippi  river  at  Savanna 
will  be  completed.  This  last  line  has  already  been  extended  from 
Racine  to  Durand,  in  the  State  of  Illinois. 

These  improvements  have  already  greatly  increased  the  quantity 
of  agricultural  products  carried  to  Racine  for  shipment  eastward, 
and  also  the  supply  of  goods  brought  from  the  east  and  distributed 
through  the  western  country.  Hence  it  is  very  important,  both  to 
the  agricultural  and  commercial  interests  of  that  region  of  country, 
that  the  improvements  of  the  harbor  of  Racine  should  be  completed 
as  soon  as  possible. 

A  great  error  has  heretofore  prevailed  in  the  assigned  position  of 
Racine,  and  hence  in  regard  to  its  proximity  to  Milwaukee,  the  next 
harbor  to  the  north.* 

On  the  6th  of  September  last  I  inspected  this  harbor,  and  at  night 
made  the^oUowing  observations  with  a  sextant  and  time  piece  No.  1, 
(sidereal)  for  ascertaining  the  latitude  and  longitude. 

The  position  occupied  was  two  hundred  and  ninety-seven  (297)  feet 
N.  87°  05'  E.  from  the  centre  of  the  dome  of  the  court-house  of 
Racine. 


1.  For  the  Time. 


A.    m.     «. 


Time-piece  No.  1,  fast  of  Racine  sidereal  time  : 

By  9  observations  on  a  (Alpha)  Andromedae,  E 1  07  37. 1 

By  13  observations  on  a  (Alpha)  Coronas  borealis,  W-  •      1  07  46.7 


liesvU  /or  the  Time:   Time-piece  No.  1,  fast  of  Racine 

sidereal  time,  Sept.  6,  1858,  at  (19A.  46m.) 1  07  36.9 

On  the  5th  and  7th  of  September  the  time  was  observed  with  time- 
piece No.  1,  (sidereal)  at  station  No.  3,  (on  Huron  street,  Chicago,) 
given  in  the  preceding  table  of  latitudes  and  longitudes  of  positions 
in  that  city,  viz  : 

*Se6  Senate  debatet,  at  page  1678  (right  band  column)  of  part  3d  of  the  CoDgresaioDal 
Globe  for  1856, 34th  CongreM,  Ut  aesiion. 
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1.  1858,  September  b.  Time  piece  No.  1,  fast  of  Chicago  sidereal  time: 

A.    m     «. 

By  observations  on  a  (Alpha)  CoronsD    borealis,  west-  •      1  06  53.8 
By  observations  on  a  (Alpha)  Andromeda^,  east 1  06  54.7 

Resvltfcyr  the  Time:  Time-piece  No.  1,  fast  of  Chicago 

sidereal  time,  Sept.  5,  1858,  (at  19A.  45m.) 1  06  54.25 

By  comparison :  Time-piece  No.  2  was  slow  of  Chicago 
mean  solar  time,  (at  8A.  45m.  mean  solar,)  the  same 

night 0  04  28.5 

2.     1858,  September  7.  Time-piece  No.  1,  fast  of  Chicago  sidereal 

time  : 

By  9  observations  on  a  (Alpha)  Andromedae,  east-  •  •  •      1  07  06.7 

A.    m.     f. 

By  15  observations  on  a  (Alpha)  Lyrae,  W.    1  07  06.51 
By  8  observations  on  a  (Alpha)  Aquilae,  W.    1  07  06.53 

By  23  observations  on  a  Lyras  and  a  Aquilae,  west 1  07  06.5 

BesvU  for  the  Time :  Time-piece  No.  1,  fast  of  Chicago 

sidereal  time,  September,  7,  1858,  (at  21A.  23m.).  -  -       1  07  06,62 

By  comparison :  Time-piece  No.  2,  was  slow  of  Chicago 
mean  solar  time,  (at  lOA.  15m.  mean  solar,)  the  same 
night 0  04  28.36 

Daily  Boies,  from  September  5th  to  September  7th,  1858  : 
No.  1,  sidereal,  +6«.,  on  sidereal  time. 
No.  2.,  mean  solar,  -}-0*07«.,  on  mean  solar  time. 

The  above  rates  will  be  presently  used,  in  connection  with  a  com- 
parison of  Racine  time  with  Chicago  time,  in  order  to  obtain  the 
difiFerence  of  longitude  between  these  two  places,  by  means  of  electric 
signals  transmitted  forth  and  back  along  the  telegraph  wires.  For 
this  purpose,  time-piece  No.  2  (mean  solar)  remained  at  Chicago. 

We  now  continue  the  observations  at  Racine. 

2.  For  the  Latitude  of  Bacine. 

LATITUDB  OP  STATION. 

By  11  circum-meridian  altitudes  of  Altair  (a  Aquilas)  S.  42^  43'  43".2 
By  11  circum-meridian  altitudes  of  ;•  (Gamma)  Cephei,  N.  42^  43'  46".3 

Result.     Latitude  of  station 42^  43'  44."7 


3.  For  the  Longitvde  (f  Bacine. 

Between  the  observations  on  a  (Alpha)  AndromedaB,  east,  for  the 
time,  and  y  (Gamma)  Cephei,  north  for  the  latitude,  the  following 
time-signals  were  passed  by  the  electric  telegraph  between  Chicago 
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and  Racine  to  obtain  the  diflference  of  longitude  between  the  observing 
stations  at  the  two  places. 

The  times  of  the  signals  were  recorded  at  Chicago  by  the  mean 
solar  time-piece  No.  2,  which  was  left  there  for  the  purpose,  and 
they  rest  on  the  accuracy  of  the  observations  made  there  for  the  time 
on  the  5th  and  7th  of  September,  as  above  given,  and  on  the  rate  of 
that  time-piece  during  an  elapsed  time  of  twenty-six  hours. 

The  same  signals  were  recorded  at  Racine  by  the  sidereal  time- 
piece No.  1,  resting  on  the  accuracy  of  the  observations  made  for  the 
time  there  immediately  preceding  those  signals  and  the  rate  of  that 
time-piece  for  about  two  hours. 

A  few  experimental  signals  were,  in  the.  first  place,  made  to  obtain 
satisfactorily  the  period  of  a  coincidence  of  beats  or  clicks  between 
the  two  time-pieces.  This  accomplished,  it  was  easy,  by  applying 
the  rates  of  the  two  time-pieces  and  the  gain  of  sidereal  on  mean 
solar  time,  to  give  signals  at  Racine  that  should  avoid  fractions  of  a 
beat  at  either  station,  and  also  to  name  the  moments  that  signals 
should  be  made  at  Chicago  by  the  time-piece  there  that  would  equally 
avoid  such  fractions  in  recording  the  signals  by  the  two  time-pieces. 

In  this  way  neither  the  eye  nor  the  ear  were  taxed  to  estimate  the 
value  of  fractions  of  a  beat.  The  fractions  of  a  second  of  time,  if 
any,  attaching  to  the  deduced  difiFerence  of  longitude  between  the 
meridians  of  the  two  stations  are  given  by  exact  computation  in 
reducing  the  sidereal  time  recorded  at  Racine  to  its  equivalent  mean 
solar  period,  in  order  to  a  direct  comparison  with  the  mean  solar  time 
actually  recorded  at  Chicago;  or,  vice  versa,  in  reducing  the  mean 
solar  time  recorded  at  Chicago  to  its  equivalent  sidereal  period  pre- 
paratory to  a  comparison  with  Racine  sidereal  time,  as  actually 
Recorded  there  by  time-piece  No.  1. 

The  following  is  a  record  of  the  signals  made  at  the  two  stations, 
with  the  results  carried  out,  and  showing  the  difference  of  longitude 
deduced  from  each. 
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'0990iqO  JO  %99iL  9up 

9pQ)|^uoi  JO  9oadiagiQ 

A.  m.  «. 

0  00  36. 80 
36.79 
36.  81 
36.81 
86.81 

-8|«  oSwDiqo  JO  oini^ 
IVdiapu  %09uoo  o2«)|qo 

A.  m.     i. 

22  25  16.75 
22  28  07.  22 
22  40  09.  19 
22  43  1 1.  68 
22  46  11.17 

-S|S  o8K)iqo  JO  ©rail 
ludjapp  tpdjjoo  ©aiona 

A.  m.  ». 
22  24  39.  95 
22  27  30.  43 
22  39  32.  38 
22  42  3i.  87 
22  45  34.  36 

•©ran 

|«9japii    oopvH    JO 
)8Vj   I     OK  woid-dinu. 

A.  m.  i. 

1  07  37.55 
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1  07  37.  63 
1  07  37.  64 

•I   OK  *0Mid 
-onin  pidiapts  iq  aap 

-8{t  o»K)jqo  JO  f(9iii|x 

A.  m.  «. 
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23  35  08 
23  47  10 
23  50  12.  5 
23  53  12 

o*K)iqo  JO  dnn>  i»|ob 
xreaui  oSvojqo  pajioo 

h    m      i. 
11  21  18.42 
11  24  08.42 
11  36  08.42 
11  39  10.42 
11  42  09.42 

•OB  wB9m  o2K>mo  JO 
MO[B  'z  OK  909|cl-daiix 

"*'  s  s  s  s  s 

•2 

•OK  *doaid-»ran  i«iob 
uvaox  iq  og«ojqo  V8 
adA)9  B[vaSra  jo  Bdaiu. 

^  CO  o»  ^  -^  t* 

•<  ^  ^  ^  ^  ^ 
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Position  of  the  observing  station  at  Bacine,  as  above  determined. 

O       *        n 

Latitude 42  43  44.7 

Km.     f. 

Longitude,  west  of  Greenwich,  in  time 6  61  08.0 

o     »        * 
Do do do in  arc 87  47  00.0 


By  measured  aiimuths  with  a  theodolite,  and  distances  with  a  chain,  from  the  abore 
ohserving  station,  we  ohtain,  for  more  convenient  reference,  the  positions  of  the  follow- 
ing permanent  objects  at  Badne,  vis: 


Positions  in  the  City  of  Bacine. 


Latitude  north. 


Longitude  west  of  GreenwidlL 


in  time. 


In  arc. 


1.  IX>me  of  the  court-house,  situated  be- 

tween 6th  and  6th  streets,  and  100 
feet  west  of  the  west  margin  of  Main 
street - , 

2.  The  tower  of  St.  Luke's  church,  (Episco- 

pal)  

3.  The  steeple  of  the  Universalist  church  of 

the  Good  Shepherd , 


42  43  44.  6 
42  43  46. 4 
42  43  44.  S 


h.  m.  8. ' 

6  61  8. 26 

6  61  8. 06 

6  61  8.  06 


87  47  4.« 
87  47  \,% 
87  47    0.9 


The  signals  at  Racine  were  all  made  by  myself.  To  one  who  has 
had  much  practice  in  counting  the  beats  of  a  chronometer  for  the 
purpose  of  noting  the  time  of  an  observation,  it  is  not  so  difficult,  as 
might  be  supposed,  to  make  these  telegraphic  signals  in  close — cxcwf, 
I  may  almost  say — coincidence  with  any  given  beat  of  a  chronometer. 
I  think  it  will  be  found  that  the  accuracy  of  signals  made  in  this  way, 
for  time  comparisons  between  two  distant  stations  where  a  sidereal 
time-piece  is  used  at  the  one  and  a  mean  solar  at  the  other,  approaches 
very  near  to  that  which  is  secured  by  a  self-recording  clock  which 
gives  the  signals  by  the  action  of  its  pendulum  in  breaking  the  electric 
circuit. 

The  signals  at  Chicago  were  made  by  an  experienced  telegraph 
operator  there,  after  having  been  carried  through  a  course  of  practice 
in  making  signals  to  correspond  with  the  beat  of  the  chronometer  at 
every  ten  (10)  seconds  of  interval. 

The  tabulated  results  given  above  of  the  difference  of  longitude 
between  the  two  stations  by  the  several  signals  will  serve  to  show 
the  degree  of  accuracy  that  may  be  attained  in  this  way. 

It  will  be  seen  that  the  extreme  difference  in  the  results  for  the 
longitude,  from  the  eight  signals  that  were  passed,  is  only  .02,  or  -^ 
(one-fiftieth)  of  a  second  of  time,  although  the  correction  for  raie  of 
one  of  the  time-pieces  incorporated  in  the  calculation  amounted  in 
the  extreme  to  .09,  or  ^^^  (nine  one-hundredths)  of  a  second  of  time. 
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The  position  of  Racine  is  given  by  Captain  T.  J.  Cram  from  astro- 
nomical observations  by  himself,  in  his  report  on  his  survey  of  1841, 
of  the  boundary  line  between  Michigan  and  Wisconsin,  as  follows : 


Badne,  Wuoonslii  Territory,  (west  shore  of  Lake  Michigan). 


Latitude  north. 


420  49'  83" 


Longitude  west 
of  Greenwich. 


870  40'  22" 


(See  Senate  Doc,  No.  170,  of  the  27th  Congress,  2d  session,  page 
7,)  which  places  it  too  far  north  in  latitude  +  5'  48,"  and  too  far  to 
the  east  in  longitude  —  6'  42." 

This  is  an  absolute  error  in  geographical  position  of  eight  and  three- 
fourths  (8|)  miles,  on  a  course  of  N.  40°  25'  E.  from  the  true  position, 
and  aflfects  the  distance  to  the  next  harbor,  as  will  be  presently  shown. 

5.    MILWAUKEE  HARBOR,  WISCONSIN. 

The  whole  of  the  appropriation  of  1852  for  the  improvement  of 
this  harbor  has  been  expended,  as  heretofore  reported. 

For  a  full  report  upon  the  importance  of  this  harbor,  both  in  a 
military  and  a  commercial  point  of  view,  I  beg  leave  to  refer  to  my 
previous  reports  printed  in  Senate  Executive  Document  No.  16,  of  the 
34th  Congress,  3d  session,  and  No.  42  of  the  35th  Congress,  1st  session. 

My  annual  report  for  1857,  contained  in  the  last  mentioned  docu- 
ment, shows  the  condition  of  this  harbor  on  the  30th  of  September  of 
that  year  in  regard  both  to  the  new  harbor  at  the  **  North  Cut''  and 
the  old  or  original  harbor  at  the  natural  entrance  of  Milwaukee  river. 
I  will  now  proceed  to  state  what  has  since  been  done  at  each  and  the 
condition  of  each  at  the  present  time. 

1.    T}ie  new  harbor  at  the  **  North  CutJ^ 

The  piers  for  the  formation  of  this  new  harbor  were  reported  on  the 
30th  of  September  last,  as  completed  to  the  necessary  depth  out  into 
the  lake.  Since  that  time  there  has  been  placed  at  the  lakeward,  or 
east  extremity  of  each  of  these  piers,  a  crib  32  feet  square,  ranging 
centrally  with  the  middle  line  or  axis  of  the  piers.  They  are  designed 
to  serve  as  pier-fenders  in  the  case  of  collision  by  vessels  in  entering 
the  harbor  in  dark  weather  during  heavy  northeasterly  winds.  These 
pier-fenders  lie  in  14  feet  depth  of  water,  and  are  built  up  to  a  height 
of  eight  (8)  feet  above  the  level  of  the  lake  surface,  as  it  was  in 
November,  1857.  They  are  strongly  built  and  bolted  after  the  plan 
sho^vn  in  the  sheet  of  drawings,  marked  G,  No.  20,  now  in  the  Topo- 
graphical Bureau,  and  in  the  specifications  for  case  2d  of  crib  work, 
contained  in  pages  8  to  12,  and  16  to  18  of  Senate  Executive  Doc, 
No.  16  of  the  34th  Congress,  3d  session. 

The  interior  or  river  faces  of  the  new  piers  forming  the  new  harbor 
have  also  been  defended  against  the  collision  of  ve&ael^  c^ornvw^  yd. 
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under  strong  winds,  and  from  their  chafing  while  lying  along  side. 
This  has  been  done  by  longitudinal  stringers  of  oak  timber  hevm  or 
sawed  one  foot  square,  which  are  bolted  to  the  pier  timbers  one  foot 
above  the  present  water  level.  They  are  made  to  occupy,  consecu- 
tively, the  spaces  between  the  interior  oak  piles  which  are  marked 
e  e  e,  in  figures  4  and  5  (four  and  five)  in  each  of  the  sheets  of  draw- 
ings, showing  our  method  of  crib  work,  now  in  the  Topographical 
Bureau,  and  in  the  archives  of  the  Senate,  marked  G,  Nos.  19,  20, 
and  21. 

The  United  States  steam  dredge  for  Lake  Michigan,  continued  her 
operations  in  dredging  this  new  harbor,  from  the  date  of  my  last 
annual  report  (September  30,  1857,)  to  the  16th  of  November  of  that 
year. 

Her  operations  were  resumed  on  the  8th  of  May,  and  continued 
until  the  27th  of  July,  1858.  During  these  two  working  periods  she 
excavated  and  removed  49,120  cubic  yards.  This  added  to  the 
32,404  cubic  yards*  excavated  and  removed  previous  to  October  1, 
1857,  as  before  reported,  makes  the  total  quantity  excavated  and 
removed  in  1857  and  1858,  for  the  creation  of  this  new  harbor  by 
the  United  States  dredge,  81,524  cubic  yards. 

An  account  of  each  day's  work  done  since  October  1,  1857,  and  a 
recapitulation  showing  all  that  was  done  both  in  1857  and  1858,  by 
the  United  States  dredge-boat,  is  given  in  the  accompanying  state- 
ment marked  B  1. 

Besides  this  a  large  amount  of  dredging  has  been  done  in  both 
seasons  by  scoop  dredges  employed  under  the  city  contract,  in  deep- 
ening this  new  harbor  and  the  channel  of  the  river  above. 

The  great  benefit  of  these  improvements  is  shown  by  the  facilitieg 
with  which  the  largest  class  of  lake  vessels  enter  and  leave  this 
new  harbor,  and  by  the  greatly  increased  commerce  of  the  port  of 
Milwaukee. 

At  this  time,  fourteen  (14)  feet  can  be  carried  from  the  harbor 
entrance,  through  the  whole  width  and  length  of  the  channel  formed 
by  the  new  piers,  thence  through  the  cut  which  connects  with  the 
river,  and  thence  up  the  river  for  a  distance  of  one  mile  above  the 
cut.  It  must  be  remembered,  however,  that  the  lake  is  now  full  two 
(2)  feet  higher  than  its  mean  stage.  At  the  mean  stage,  then,  the 
depth  throughout  would  be  reduced  to  twelve  (12)  feet. 

2.  The  old  harbor  at  the  natural  mouth  of  Milwaukee. 

The  importance  of  keeping  up  this  old  harbor  at  the  natural  en- 
trance of  Milwaukee  river,  is  fully  exposed  in  the  reports  of  the  late 
Board  of  Topographical  Engineers,  of  May  28,  1843,  and  March  4, 
1854.  The  first  will  be  found  printed  in  Senate  Ex.  Doc.  No.  1,  of 
the  33d  Congress,  1st  session,  part  3d,  pp.  183  to  186;  and  the 
second  in  Senate  Ex.  Doc.  No.  1,  of  33d  Congress,  2d  session,  part 
2,  page  237. 

•  See  Senate  Ex.  Doc.  No.  42,  of  the  S6th  Congreii,  Ut  seation,  page  65. 
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In  regard  to  our  own  views,  they  were,  after  careful  examination 
of  the  subject  based  on  a  careful  survey,  fully  expressed  in  our  annual 
report  (No.  116,)  of  December  31,  1855.— (See  p.  206  of  Senate  Ex. 
Doc.  No.  16,  of  the  34th  Congress,  3d  session.)  Further  observa- 
tion of  the  natural  advantages  of  this  harbor,  combined  with  the 
rapidly  increased  commerce  of  Milwaukee,  induce  us  to  reiterate  here 
the  expression  of  the  same  views. 

I  regret  to  have  to  report  that  the  piers  for  the  protection  of  this 
old  harbor,  have,  since  the  period  of  my  last  annual  report,  been 
almost  entirely  destroyed  from  their  rotten  condition,  and  the  action 
of  the  winter,  ice,  and  storms.  This  fate  was  predicted  in  that  report 
unless  an  appropriation  was  soon  made  for  their  repair. — (See  Senate 
Ex.  Doc.  No.  42,  of  the  35th  Congress,  1st,  session,  pp.   67  and  68.) 

The  south  pier  is  almost  entirely  swept  away  above  the  water  level. 
All  that  remains  of  it  is  the  skeleton  appearance  afforded  by  some  of 
the  upright  piles,  and  some  irregularly  scattered  timbers  which 
protrude  their  heads  above  water. 

The  condition  of  the  north  pier  is  not  much  better. 

The  consequence  of  this  state  of  ruin  is  that  the  sea  breaks  through 
when  the  winds  are  from  the  eastward,  and  extends  its  waves  far 
within  the  natural  entrance  of  the  river,  and  there  deposits  the  sand 
carried  along. 

A  shoal  has  thereby  been  formed  which  diminishes  the  depth  there 
to  from  three  to  nine  (3  to  9)  feet  at  the  present  high  stage  of  the  lake 
surface.  At  the  ordinary  or  mean  stage  of  the  lake,  there  would  be 
only  from  one  to  seven  (1  to  7)  feet. 

Throughout  that  part  of  the  river  induded  between  the  new  and 
the  old  harbor,  the  depth  has  become  much  diminished,  and  unless 
soon  attended  to,  a  very  valuable  roadstead  or  anchorage  will  be  totally 
lost  to  Milwaukee. 

A  breach  two  hundred  and  fifty-six  (256)  feet  long  has  been  made 
through  the  promontory  or  land  strip,  which  formed  the  eastern  shore 
of  the  river  here,  and  protected  the  channel  of  the  river  from  the 
lake  sea. 

The  depth  of  this  breach  is  about  six  (6)  feet  in  the  middle,  and 
unless  stopped  by  crib-^vork,  it  will  become  wider  from  the  continued 
action  of  the  same  force  at  the  present  high  stage  of  the  lake,  and 
this  valuable  barrier  may  be  destroyed. 

To  stop  this  breach  and  thus  check  its  progress,  will  require  a  line 
of  crib-work  two  hundred  and  fifty-six  (256)  feet  long,  with  an  average 
of  four  (4)  feet  depth  in  the  water,  or  a  height  of  nine  (9)  feet  from 
bottom  to  top. 

For  these  repairs,  and  for  dredging,  I  submit  the  following  estimates, 
viz  : 

1.  For  repairs  of  the  north  and  south  piers,  I  offer  the 
estimate  contained  in  my  last  annual  report ;  (see  pp. 
71  and  72  of  Senate  Doc.  No.  42,  35th  Congress,  1st 
session)  amounting  to $28, 630  41 
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2.  For  repairing  the  breach  in  the  land  strip  which 
separates  the  lower  part  of  Milwaukee  river  from 
Lake  Michigan,   as   per  the  accompanying  estimate 

marked  B  2 • $4,290  16 

3.  For  dredging,  I  offer  the  estimate  marked  B  4,  at 

pages  72  and  73  of  the  same  Doc.  amounting  to,  •  •  •  •         11,710  85 

Amount  required  for  repairing  the  harbor  at  the  natural 

mouth  of  Milwaukee  river 44, 631  42 


I  would  recommend  the  granting  of  this  sum  in  one  appropriation. 

The  IcUitvde  and  longitude  of  MUtoaukee. 

As  Milwaukee  is  one  of  the  principal  harbors  on  Lake  Michigan, 
whether  considered  in  point  of  importance  as  a  harbor  of  refuge  for 
the  accommodation  of  the  lake  navigation  generally,  or  in  reference 
to  the  value  of  its  own  local  commerce  and  navigation,  it  seems 
essential  that  its  geographical  position,  and  hence  its  relative  pasition 
to  other  harbors,  should  be  correctly  laid  down  upon  a  reference  map 
which  I  hope,  before  long,  to  be  able  to  present,  of  reliable  authority 
for  the  object  stated. 

For  this  purpose  I  carried  my  portable  instruments  with  me  on  my 
late  tours  of  inspection  of  the  harbor,  and  of  the  operations  of  the 
United  States  steam  dredge,  and  after  the  day's  duties  were  over, 
made  the  following  observations  at  night,  viz  : 

As  the  longitude  was  to  be  obtained  by  comparisons  with  the  meridian 
of  Chicago,  already  well  established,  from  Greenwich,  the  time  cor- 
responding to  that  meridian  was  the  initial  element  in  the  operation. 
I  will  begin  therefore  by  giving  in  a  brief  form,  the  results  of  the 
observations  made  there  for  the  time. 

The  same  instruments  were  used  as  before  described. 

Observations  for  the  time  at  Chicago. 

The  station  occupied  was  179  feet  west  of  the  meridian  and  24  feet 
north  of  the  parallel  of  the  observing  station  of  May,  1857,  already 
described  under  the  head  of  Chicago  harbor.  It  is  the  station 
marked  No.  2  in  the  table  of  positions  in  Chicago.  It  is  in  latitude 
4P  53'  50".5  N.;  longitude  west  of  Greenwich  5h.  50m.  31«.  15=87 
37' 47".  2. 

1.   1858,  June  22. — Time  piece  No.  1  fast  of  Chicago 
sidereal  time  for  this  station : 

By  fourteen  observations  on  a  (Alpha)  LyraB,  E Oh,  59m.  30^.09 

By  sixteen  observations  on  a  (Alpha)  Bootis,  W Oh.  59 w.  305.53 

Result:  Time  piece  No.  1  fast  of  Chicago  sidereal 

time,  June  22,  1858,  (at  15A.  52m.) Oh.  59m.  30.5.07 

By  comparison:  Time  piece  No.  2  was  slow  of  Chica- 
go mean  solar  time  (at  9A.  48m.  mean  solar)  same 
night 4m.  56s.33 
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2.  1858,  June  28. — Same  station, — Time-piece  No. 
1  fast  of  Chicago  sidereal  time  for  this  station: 

By  ten  observations  on  a  (Alpha)  Lyrae,  E lA.  00m.  07«.92 

By  twelve  observations  on  a  (Alpha)  Bootis,  W lA.  00m.  07«.20 

Result:  Time-piece  No.  1  fast  of  Chicago  sidereal 

time,  June  28,  1858,  (at  12A.  52m.) lA.  00m,  07».56 

By  comparison:  Time-piece  No.  2  was  slow  of  Chi- 
cago mean  solar  time  (at  9 A.  25m.)  same  night  •  •  •  •  4m.  53«.75 

Mean  daily  rates  from  June  22  to  Jtme  28,  1858. 

No.  1,  sidereal,  +6«.14  per  sidereal  day. 
No.  2,  mean  solar,  -^^sAq  per  mean  solar  day. 
At  Chicago  station  No.  3,  (see  table,)  in  latitude  41^ 
53'  46".  3  N.;  longitude  5A.  50m.  3U2  W. 

3.  1858,  June  30.— Time-piece  No.  1  fast  of  Chi- 
cago sidereal  time  for  this  station: 

By  ten  observations  on  a  (Alpha)  Coronae  Borealis,  W.  lA,  00m.  21^.22 
By  thirteen  observations  on  a  (Alpha)  Andromedae,  E.  lA.  00m.  20^.48 
Result:  Time-piece  No.   1  fast  of  Chicago  sidereal 

time  June  30,  1858,  (at  19A.  45m.) lA.  00m.  20«.85 

By  comparison:  Time-piece  No.  2  slow  of  Chicago 

mean  solar  time  (at  13A.  09m.)  same  night 4m.  53«.l 

4.  At  station  No.  2  (see  Chicago  table)  in  longitude 
5A.  50m.  31«.15  W. 

1858,  July  3. — Time-piece  No.  1  fast  of  Chicago 
sidereal  time  for  this  station: 

By  six  observations  on  a  (Alpha)  Lyrae  E lA.  00m.  36^.95 

By  twelve  observations  on  a  (Alpha)  Cygni,  also  E-   lA.  00m.  37«.40 

By  a  mean  from  two  east  stars lA.  00m.  37*.  17 

By  fourteen  observations  on  a  (Alpha)  Bootis,  W   • .   lA.  00m.  37«.03 

Result:  Time-piece  No.   1  fast  of  Chicago  sidereal 

time  July  3,  1858,  (at  16A.  40m.) lA.  00m.  375.10 

By  comparison:  Time-piece  No.  2  was  slow  of  Chica- 
go mean  solar  time  (at  9A.  53m.  mean  time)  the 
same  night 4m.  505. 53 

5.  1858,  July  5. — At  Chicago  station  No.  3,  (see 
table  of  positions,)  longitude  5 A.  50m.  315.2  W. 

Time-piece  No.   1  fast  of  Chicago  sidereal  time  for 

this  station : 
By  fourteen  observations  on  a  (Alpha)  Coronie  Bore- 

alis,  W lA.  00m.  505.08 

By  eighteen  observations  on  a  (Alpha)  Andromedae,  E.  lA.  00m.  495.97 

Result:  Time-piece  No.  1  fast  of  Chicago  sidereal 

time  July  5,  1858  (at  19A.  44m.) lA.  00m.  505.02 

By  comparison:  Time-piece  No.  2  was  slow  of  Chi- 
cago mean  solar  time  (at  12A.  48m.)  same  night-  •  4m,  V^^^,*^^ 
Vol.  ii 72 
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6.  1858,  July  7. — At  Chicago  station  No.  2,  (see 
table  of  positions,)  in  longitude  west  of  Greenwich 
5A.  50m.  31«.15. 

Time-piece  No.  1  fast  of  Chicago  sidereal  time  for 
this  station: 

By  ten  observations  on  a  (Alpha)  Lyrae  E  (at  15A. 

32m.) lA.  00m.  59«.98 

By  fifteen  observations  on  a  (Alpha)  Bootis,  W.,  (at 

16A.  lOw.) lA.  OOw.  59«.38 

Result:  Time  piece  No.  1  fast  of  Chicago  sidereal 

time  July  7,  1858,  (at  12A.  51m.) lA.  OOm.  59«.68 

By  comparison:  Time  piece  No.  2  was  slow  of  Chi- 
cago mean  solar  time  (at  8A.  48m.  mean  time)  same 
night 4m.  48«.79 


0B8EBVATI0N8  AT  MILWAUKIB. 


1.  For  the  time. 


1858.  June  23. — Station:  In  a  vacant  lot  at  a  point  115  feet  north 
of  the  parallel  and  107  feet  east  of  the  meridian  of  the  point  of  inter- 
section of  the  middle  of  Milwaukie  street  with  the  middle  of  Mason 
street,  equal  to  a  diflference  of  position  of  1".13  in  latitude  and  V'Ai 
of  arc,  or  0".096  of  time,  in  longitude. 

The  steeple  of  the  Roman  Catholic  church  on  Jackson  street,  be- 
tween Oneida  and  Biddle  streets,  is  545  feet  =  5".  38  of  arc  in  lati- 
tude north  of,  and  557  feet,  =  7". 5  of  arc,  or  0".5  of  time  east  of  the 
meridian  of  this  observing  station.  These  remarks  are  necessary  to 
the  reduction  of  position  hereafter  to  be  made. 

Time-piece  No.  1  fast  of  sidereal  time  for  this  Milwaukie  station — 

By  ten  observations  on  a  (Alpha)  Lyraa,  east lA.  OOm.  43^.55 

By  fifteen  observations  on  a  (Alpha)  Bootis,  west  •  •  •  •      1     00       42.52 

BesuU:  Time-piece  No.  1  fast  of  sidereal  time  for 
this  Milwaukie  station,  (at  15A.  55 w.  sidereal,) 
June  23,  1858 1     00      43 


This  result,  and  the  results  obtained  at  Chicago  on  the  nights  of 
the  22d  and  28th  of  June  for  the  time  there,  and  for  the  rates  of  the 
two  time-pieces  during  the  period  elapsed  between  these  two  last 
mentioned  dates,  afibrd  the  data  for  determining,  by  means  of  the 
electric  telegraph,  the  difierence  of  longitude  between  the  two  places. 

I  would  have  desired  a  less  elapsed  time  for  the  run  of  chronometer 
No.  2  at  Chicago,  in  getting  its  rate  for  this  determination,  but  the 
duties  to  be  performed  prevented  my  return  to  Chicago  sooner  than 
the  28th  of  June. 

The  whole  operation,  with  the  result,  is  shown  as  follows,  viz: 
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This  Milwaukie  station  No.  1  is  west  of  the  meridian  of 

the  steeple  of  the  Roman  Catholic  church  on  Jackson  A-    "*•    •• 
street,  ^therefore  subtract) 00.5 

The  steeple  of  the  Boman  Catholic  church  on  Jackson 
street,  Milwaukie,  is  west  of  the  meridian  of  observ- 
ing station  No.  2  in  Chicago 0  01  06.32 

Chicago  observing  station  No.  2  is  west  of  Greenwich, 
(see  table  of  positions,)  in  Chicago 5  50  31.15 


l9t  determination:  Longitude  of  the  steeple  of  the  Roman 
Catholic  church  on  Jackson  street,  Milwaukie,  west 
of  Greenwich,  by  this  series  of  observations 5  51  37.47 


It  will  be  seen  that  the  coincidence  in  the  results  of  the  seven  tele- 
graphic signals  sent  from  Chicago  to  Milwaukie,  in  the  above  series, 
is  not  so  close  as  those  previously  given  in  the  case  of  Racine,  or  as 
those  which  will  follow  at  subsequent  dates,  as  given,  from  Chicago 
to  Milwaukie. 

There  is  an  extreme  difference  in  the  results  of  the  seven  sent  on 
the  23d  of  June  from  Chicago  to  Milwaukie  of  seven  one-hundredths 
(rJir)  of  a  second  of  time.  This  I  attribute  to  the  little  practice 
which  the  operator  at  Chicago  had  had  at  that  date  in  this  species  of 
experiments. 

The  results  from  the  signals  sent  from  Milwaukie  to  Chicago  will 
be  found  to  have  been  exactly  coincident  in  two  of  the  four  cases 
presented,  which  are  carried  out  to  hundredths  of  a  second,  and  in 
the  other  two  cases  the  results  for  difference  of  longitude  show  an 
extreme  difference  of  only  the  one-hundredth  (x^)  part  of  a  second 
of  time. 

This  may  be  a  matter  of  some  interest  as  showing  how  near  to  per- 
fection practice  may  render  signals,  made  by  pressing  the  telegraph 
key  with  the  fingers  so  as  to  make  them  coincident  with  any  desired 
beat  of  a  chronometer. 

On  the  afternoon  of  June  30th  I  received  a  telegram  which  required 
me  to  go  again  to  Milwaukie  to  attend  to  the  harbor  improvement 
there.  The  journey  afforded  another  opportunity  of  obtaining  the 
difference  of  longitude  between  Chicago  and  Milwaukie  by  two  new 
sets  of  observations  entirely  independent  of  that  already  given. 

On  the  night  of  the  30th  of  June,  before  starting  for  Milwaukie, 
and  on  the  night  of  July  3,  after  my  return  from  thence,  I  made,  at 
Chicago,  the  observations  already  given  under  those  two  dates. 
These,  combined  with  the  observations  given  as  follows  at  Milwaukie, 
and  the  telegraphic  signals  passed  on  the  night  of  July  1  and  on  the 
day  of  July  3,  give  the  two  additional  determinations  in  question. 

Observations  of  the  time  at  MUtoaukie. 

1858,  Jvly  1. — The  night  was  not  very  favorable  for  observations 
for  the  time.  Passing  clouds  frequently  obscured  the  stars  which 
I  desired  to  observe  near  the  east  and  west  prime  Nei\\Q»X  iot  \XiaX» 
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object.  The  sky  to  the  north  and  south  was  clearer,  and  hence  more 
favorable  to  observations  for  the  latitude,  as  will  be  seen  further  on. 
For  the  time,  however,  I  could  only  get  a  single  observation  on  Alpha 
Andromedae  in  the  east,  to  balance  against  five  (5)  observations  on 
Alpha  Bootis,  and  eight  (8)  on  Alpha  Coronaa  Borealis,  both  in  the 
west. 

The  observing  station  this  night  (July  1)  was  the  centre  or  inter- 
section of  the  public  walks  of  the  Court-house  square,  which  I  call 
Milwaukie  station  No.  2.  From  this  point  if  we  run  due  east  two 
hundred  and  thirty-five  (235)  feet,  and  thence  due  north  twenty -nine 
(29)  feet,  it  will  bring  us  perpendicularly  under  the  apex  of  the  steeple 
of  the  Roman  Catholic  church  on  Jackson  street.  Hence,  this  steple 
is  0".29  north  of  the  parallel,  and  3. 165  seconds  of  arc,  or  0.21  second 
of  time  east  of  the  meridian  of  this  observing  station. 

Also,  from  the  point  of  observation  to  a  point  perpendicularly  under 
the  centre  of  the  dome  of  the  court-house  is  due  north  123  feet,  equal 
to  a  difierence  of  1".2  of  latitude. 

This  night  (July  1,  1858)  Time-piece  No.  1,  fast  of  sidereal  time  for 
this  Milwaukie  station  No.  2 : 

By  5  observations  on  Arcturus,  (a  Bootis)  west 1       01  33 

By  8  observations  on  a  (Alpha)  Coronae  Borealis  also  west  1       01  32.7 

By  13  observations  on  two  west  stars ^  •  •    1      01  32.85 

By  1  observation  on  a  (Alpha)  Andromedae,  east 1      01  33.31 

Result:  Time-piece  No.  1,  fast  of  sidereal  time  for 
this  Milwaukie  station  No.  2,  (at  19A.  53m.)  July  1, 
1858 1      01  33.08 


From  the  above  result,  the  error  of  time-piece  No.  1  was  reduced 
to  the  times  of  the  following  telegraphic  signals  which  were  passed 
before  observing  for  the  time.  The  weather  was  so  cloudy  that  no 
observations  on  the  stars  could  be  obtained  previous  to  the  time  of 
night  at  which  the  telegraph  was  at  our  disposal  for  these  signals. 
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Steeple  of  the  Roman  Catholic  church,  on  Jackson 
street,  Milwaukie,  iswestof  the  meridian  of  observ- 
ing station  No.  3,  in  Chicago,  by  the  night's  obser-     *•       «^       •• 
vations  and  signals  of  July  1,  1858 0       01    06.33 

Longitude  of  the   Chicago  observing  station  No.  3, 

West  of  Greenwich,  (see  table  of  Chicago  positions)     5      50   31.20 

2d  determination:  Longitude  of  the  steeple  of  the 
Roman  Catholic  church  on  Jackson  street,  Milwau- 
kie, by  the  observations  and  signals  of  July  1, 1858     5       51    37.53 


My  duties  in  regard  to  Milwaukie  harbor  detained  me  there  until 
the  railroad  train  of  the  afternoon  of  the  3d  of  July.  The  night  of 
July  2  was  so  cloudy  that  not  a  star  could  be  seen,  and  a  great  part 
of  the  night  it  rained. 

The  3d  was  clear,  so  I  determined  to  try  the  result  of  a  third  series 
of  telegraphic  signals  for  the  difiFerence  of  longitude  between  Chicago 
and  Milwaukie,  which  should  rest  for  a  time  at  Milwaukie  on  a  set  of 
equal  altitudes  of  the  sun,  observed  with  the  sextant,  a.  m.  and  p.  m. 

The  signals  were  passed  by  the  telegraphic  wires  between  the 
periods  of  the  forenoon  and  afternoon  observations. 

I  could  not  observe  in  the  daytime,  either  in  the  court-house  yard 
or  at  the  previous  station,  which  was  occupied  on  the  23d  of  June, 
near  the  intersection  of  Milwaukie  and  Mason  streets,  because  so  many 
vehicles  and  persons  on  foot  were  constantly  passing  near  by  that 
the  artificial  horizon  of  quicksilver  was  kept  constantly  agitated.  I 
was  obliged,  therefore,  to  seek  a  more  quiet  position  than  either  o^ 
the  two  former  stations.  This  I  found  in  a  vacant  lot  at  the  northeast 
corner  of  Jackson  and  Martin  streets.  This  I  call  the  Milwaukie 
observing  station  No.  3.  It  is  eight  hundred  and  ninety  (890)  feet 
north  of  the  parallel  and  thirty-eight  (38)  feet  east  of  the  meridian  of 
the  steeple  of  the  Roman  Catholic  church  on  Jackson  street.  Hence 
this  steeple  is  eight  and  eight-tenths  seconds  (8".  8)  south  of  the 
parallel,  and  0".  512  of  arc,=0«.  034  of  time  west  of  the  Milwaukie 
observing  station  No.  3. 
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After  completing  these  observations  I  took  the  afternoon  train  of 
cars  for  Chicago,  and  arrived  in  time  to  observe  there  on  the  night  of 
the  same  day,  as  is  shown  by  the  records  already  given. 

The  above  determination  of  the  time  at  Milwaukie,  combined  with 
the  results  of  the  observations  given  at  Chicago  for  the  30th  of  June 
and  the  3d  of  July,  and  applied  to  the  telegraphic  signals  which  were 
passed  on  the  afternoon  of  the  last  mentioned  day,  between  Chicago 
and  Milwaukie,  gives  us  a  third  determination  of  the  diflference  of 
longitude  between  these  two  places. 

It  is  as  follows,  viz: 
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k.      m,        t. 

Brought  forward 0     01  06.3 

The  steeple  of  the  Roman  Catholic  church  on  Jackson 
street  is  west  of  the  Milwaukie  observing  station 
No.  3 +0.03 


Hence  the  steeple  of  this  Roman  Catholic  church  at 
Milwaukie  is  west  of  the  meridian  of  the  Chicago 
observing  station  No.  3,  by  this  third  determination 
made  July  3,   1858 0     01  06.33 

Longitude  of  the  Chicago  observing  station  No.  3,  west 

of  the  meridian  of  Greenwich 5     50  31.20 


5d  determination:  Longitude  of  the  steeple  of  the 
Roman  Catholic  church  on  Jackson  street,  Milwaukie, 
west  of  the  meridian  of  Greenwich,  by  this  third  de- 
termination made  July  3,  1858 5     51  37.53 


Late  in  the  afternoon  of  the  5th  of  July  I  was  again  summoned  to 
Milwaukie  to  give  some  special  directions  there  in  regard  to  the  opera- 
tions of  the  United  States  steam  dredge,  and  the  repairs  required  to 
keep  her  in  good  working  order.  I  consequently  left  Chicago  for 
that  place  on  the  morning  of  July  6,  and  returned  to  Chicago  by  the 
afternoon  rail-train  of  July  7.  On  the  night  before  I  started  on  this 
journey  I  made  the  observations  for  the  time  at  Chicago,  reported  in 
a  previous  part  of  this  paper  under  the  date  of  July  5.  After  my  re- 
turn I  made,  on  the  night  of  July  7,  those  which  are  reported  under 
that  date.  These  two  results  give  the  rates  of  both  time-pieces 
during  the  interval  of  time,  which  was  forty-four  (44)  mean  solar 
hours,  and  also  the  means  of  reducing  the  time  at  Chicago  to  the 
period  of  the  telegraphic  signals  which  were  passed  between  that 
place  and  Milwaukie  on  the  night  of  the  6th  of  July. 

After  the  duties  of  the  day  were  over  at  Milwaukie,  I  made,  at 
night,  the  following  observations  for  the  time  at  the  same  station 
which  was  occupied  for  observing  the  equal  altitudes  of  the  sun  ou 
the  3d  of  July.     It  is  called  Milwaukie  observing  station  No.  3. 

Two  sets  of  time  observations  were  made  at  this  station  on  the  night 
of  July  6,  one  set  before  exchanging  the  telegraphic  signals  with 
Chicago,  and  another  set  after  the  said  signals.  The  mean  of  the 
two  results  was  adopted  for  the  mean  period  of  the  two,  which  corre- 
sponds' nearly  (within  half  an  hour)  with  the  mean  period  of  the 
signals,  and  thus  leaves  but  half  an  hour's  run  of  time-piece  No.  I, 
between  the  moment  of  getting  its  error  from  observation  and  the 
mean  period  of  the  signals. 
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Observations  for  the  time  at  MUtvauhie,  made  in  the  night  of  Jvly  6, 
1858,  aJt  MUwaukie  station  No.  3. 

1st  set;  before  the  telegraphic  signals:  Time-piece  No.  1,  fast  of 
sidereal  time  for  this  station: 

A.    m,     f. 

By  12  observations  on  a  (Alpha)  LjTae,   E.,  (at  15A. 

39m.  sidereal) 1  02  01.19 

By  13  observations  on  a  (Alpha)  Bootis,  (Arctums,)  W., 

(at  16A.  04m.  sidereal) 1  02  00.15 

1st  result. — Before  telegraphic  signals:  Time-piece  No.  1, 
fast  of  sidereal  time  for  Milwaukie  station  No.  3,  at 
15A.  52m.  sidereal,  of  July  6,  1858 1  02  00.67 

2d  set;  c^ter  the  telegraphic  signals:  Time-piece  No.  1  fast  of  sidereal 
time  for  this  station: 

By  5  observations  on  a  (Alpha)  Coronae  Borealis,  W., 

(at  20A.  08m.) 1  02  01.83 

By  5  observations  on  a  (Alpha)  Andromedae,  E.,  (at  20A. 

22m.) 1  02  00.94 

2d  result. — After  telegraphic  signals:  Time-piece  No.  1 
fast  of  sidereal  time  for  Milwaukie  station  No.  3,  at 

20A.   15m.,  sidereal  of  July  6,  1858 1  02  01.38 

Do.         do.       at  15A.  52m.  sidereal,  before  the 
signals,  as  above 1  02  00.67 

Besvlt  adopted. — Time-piece  No.  1  fast  of  sidereal  time 
for  Milwaukie  observing  station  No.  3,  at  18A.  03m., 
sidereal,  of  July  6,  1858 1  02  01.00 

The  above  result,  combined  with  the  results  for  the  time  at  Chicago, 
as  derived  from  the  observations  of  July  5  and  July  7,  already  given, 
and  the  telegraphic  signals  which  were  exchanged  between  the  two 
places  on  the  night  of  July  6,  give  us  a  fourth  (4th)  determination  of 
the  difference  of  longitude  between  Chicago  and  Milwaukie  entirely 
independent  of  the  other  three,  as  follows,  viz; 
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JO     %99M.    *opcn«^nH 
i  9pii)!J9aoi  JO  oonaidffia 

A.  IN.   a. 
0  01  06. 19 
0  01  06. 19 
0  01  06. 19 
0  01  06.  20 
0  01  06.20 

A.  m.  8. 
17  21  14. 16 
17  24  14. 14 
17  27  16. 13 
17  30  16.62. 
17  33  16. 11 

I«9Jdpis  pdJioo  o8«>iqo 

A  IN.    8. 

17  22  20.34 
17  26  20.  33 
17  28  21.32 
17  31  21.82 
17  34  22.  31 

-iwmtiH  JO  omn  J«lo8 

A.  m.   f. 

10  22  68.09' 
10  26  67.  69 
10  28  68. 09 
10  31  68.09 
10  34  68. 09 

jnqofl  in»in  o9K>iqo  jo 
mop  *g  -OK  oooi'd-doifx 

©  ©  ©  A  © 
^  ©O  ©  ©  © 

•2  -ON  «)9|d^aip 
jre|oe    meca  iCq  odoo 
•110  »«  P^ou  ra  '8(«a 
-«{8  ©fi[n«MnH  JO  gainu 

A.  m.   f. 

10  18  09 
10  21  08.6 
10  24  09 
10  27  09 
10  30  09 

•own 

r»J»W»  ©rtnuMHW  JO 
»"•!  *l   'ON  waid-orail 

A.  m       f. 

1  02  00.  86 
1  01  00.86 
1  02  00. 87 
1  02  00. 88 
1  02  00. 89 

• 
'1  -OK  oowd-arap  x«9i 
-9P18  iq  dinnvMiin  9« 
n9A|8  B[«nJ9{8  JO  sainn, 

A.  m.   f. 

18  23  16 
18  26  16 
18  29  16 
18  32  16.  6 
18  36  17 
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To  reduce  to  the  steeple  of  the  Roman  Catholic  church 
on  Jackson  street,   as  before -f^.03 

Hence,  the  steeple  of  this  church  at  Milwaukie  is  west 
of  the  meridian  of  the  Chicago  observing  station  No.  3, 
by  this  fourth  determination,  of  July  6,  1858 0  01  06.23 

Longitude  of  Chicago  observing  station  No.  3,  west 
of  the  meridian  of  Greenwich 5  50  31.2 

^th  determination. — Longitude  of  the  steeple  of  the 
Roman  Catholic  church  on  Jackson  street,  Milwaukie, 
west  of  the  meridian  of  Greenwich 5  51  37.43 


Beoapitulation  of  the  four  determincUiona  of  the  longitude  cf  MUtoaukie^ 

Wisconsin. 

They  are  all  referred  to  the  steeple  of  the  Roman  Catholic  church 
on  Jackson  street. 

h.  fn.     8. 

1.  Determination  of  June  23,  1858 5  51  37.47 

2.  Determination  of  July  1,  1858 5  51  37.53 

3.  Determination  of  July  3,   1858 5  51  37.53 

4.  Determination  of  July  6,  1858 5  51  37.43 

Mean. — Longitudeofthe  steeple  of  the  Roman  Catholic 
church  on  Jackson  street,  Milwaukie,  west  of  the  meri- 
dian of  Greenwich 5  51  37.5 

Longitude  in  arc 87^  54'  22. "5 

Rates  of  the  time-pieces,  derived  from  the  observations  made  at 
Chicago. 

1.  The  rate  of  the  sidereal  time-piece  No  1. 


From— 

TV>— 

Elapsed  sidereal 
interval. 

Rate  per  24  sidereal 
boon. 

Dayrand  decimal*. 

Gaining. 

June  22,  1858 

June  28,  1858 

June  30,  1858 

July     3,  1858 

July     6,  1858 

June  28,  1858 

June  80,  1858 

July     3,  1858 

July     6,  1858 

July     7,  1858 

Sept.    7,  1858 

6.  000 
2.162 
2.870 
2.127 
1.837 

M. 

4-  6.  u 
-f  6.15 
-f  5.66 
+  6.07 
-H  5.27 

Sept    5,  1858 

2.  079 

+  6.00 

8EGRETABT  OF  WAR. 
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2.  BcUe  of  the  mean  solar  time-piece  No.  2. 


From — 

To- 

Elapsed  mean  solar 
interval. 

Bate  per  24  mean 
solar  hours. 

4-  Gaining. 
—  Losing. 

June  22,  1868 

June  28,  1868 

June  SO,  1868 

July     3,  1868 

July     6,  1868 

June  28,  1868 

June  80,  1868 

July     3,  1868 

July     6,  1868 

July     7,  1868 

Sept.    7,  1868 

6.983 
2.166 
2.860 
2.120 
1.833 

4-  0.76 
+  O.SO 
+  0.90 
4-  0.64 
4-  0.82 

Sept    6,  1868 

2.064 

4-  0.07 

The  latitude  of  MUtvaukie. 

This  was  observed  on  the  night  of  July  1,  1858,  at  Milwaukie  sta- 
tion No.  2,  or  the  centre  of  the  court-house  square;  and  also  on  the  night 
of  July  6,  1858,  at  Milwaukie  station  No.  3,  already  described.  Both 
nights'  observations  are  reduced  to  the  steeple  of  the  Roman  Catholic 
church  on  Jackson  street. 

Observaiiom. 

July  1,  1858. — At  Milwaukie  station  No.  2,  in  the  centre  of  the 
court-house  square. 

Laiitude  of  station. 

By  17  circum-meridian  altitudes  of  a  (Alpha)  Aquilas,  S.     43^  02'  35".5 
By  12  altitudes  of  Polaris,  {a  Ursae  Minoris,)  N 43^  02'  32".  3 

5c«d^.— Latitude  of  station 43°  02'  33".9 

Reduction  to  steeple  of  Roman  Catholic  church  on  Jack- 
son street +  0".29 

Latitude  of  the  steeple,   deduced  from  this  night's 

observations 43^  02'  34".19 

Jvly  6,  1858. — At  Milwaukie  station  No.  3,  already  described. 

Latitude  of  station. 

By  17  altitudes  of  Polaris,  {a  Ursae  Minoris,)  N 43°  02'  39".  12 

By  26  circum-meridian  altitudes  of  a  (Alpha)  Aquilae,  S.  43°  02'  45".  77 

fieswft.— Latitude  of  station 43°  02'  42".45 

Reduction  to  the  steeple  of  the  Roman  Catholic  church 
on  Jackson  street —  ^^\^ 
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Latitude  of  this  steeple  by  the  observations  of  July  6, 

1858 '"   43O02'33".65 

Latitude  by  the  observations  of  July  1,  1858,  above 

given ' 43^  02'  34".19 

Fined  resvU. — Latitude  of  the  steeple  of  the  Roman 

Catholic  church  on  Jackson  street,  Milwaukie 43^  02'  33''. 9 

Longitude  of  the  steeple  of  the  Roman  Catholic  church 
on  Jackson  street,  Milwaukie,  as  above  given,  W. 
of  the  meridian  of  Greenwich   ...   5A.  51m.  31. Ss.  =  87^  54'  22".5 
From  the  two  last  expressed  data,  and  the  measurements  made 

along  the  streets,  we  present  the  following  table  of  latitudes  and 

longitudes  of  positions  in  Milwaukie,  viz : 


Positions  in  Milwaukie. 


Latitude 
north. 


Longitu Je  w«si  of  Oreen- 
wich. 


In  arc. 


In  time. 


1.  The  dome  of  the  court-house....... 

2.  I1ie  centre  of  the  court-house  public  square. 
8.  The  steeple  of  the  Soman  Catholic  church 

on  Jackson  street 

4.  The  intersection  of  the  middle  of  Milwau- 
kie street  with  the  middle  of  Mason  street. 

6.  The  light-house 

6.  The  beacon  light  at  the  end  of  the  north 
harbor  pier ... 


4S  02  34.8 
43  02  33.  6 

43  02  33. 9 

43  02  27.4 


87  54  35.66 
87  54  25.66 

87  54  22.5 

87  54  31.4 


k,  m.    » 
5  51  37.71 

5  51  37.71 

6  51  37.5 
6  51  38. 1 


It  has  been  shown  above  that  the  positions  of  the  court-houses  of 
Racine  and  Milwaukie  are  as  follows,  viz: 


Latitude  north. 

Longitude  west  of 
Greenwich. 

Dome  of  the  Racine  court-house. ...•••...•.. 

42  43  44. 6 

43  02  34. 8 

o      ♦       " 

87  47  04 

Dome  of  the  Milwaukie  court-house...... 

87  54  25.66 

DiiTerence.^Milwaukie  +  (plus)  both  in  lati- 
tude and  longitude...... ................ 

18  50.2 

7  21  66 

Hence,  the  distance  from  the  court-house  of  Racine  to  the  court- 
house of  Milwaukie,  measured  in  the  direct  or  shortest  line  on  the 
spheroid,  is  22.546  miles  on  an  azimuth  of  N.  15°  59'  19"  W. 

The  azimuth  back  from  Milwaukie  to  Racine  is  S.  16°  04'  19".  5  E. 

Assuming  this  determination  as  a  base,  and  allowing  for  the  contour 
of  the  coast-line,  we  make  the  navigable  distance  from  Racine  harbor 
to  Milwaukie  harbor  twenty -five  and  two-thirds  (25|)  milos. 
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B  1.— MILWAUKIE  HARBOR,  WISCONSIN. 

Statement  of^  the  number  of  cubic  yards  of  earth  excavated  and  removed 
by  the  United  States  steam  dredge  and  scows  for  improving  the  new 
harbor  at  the  north  cut  at  Milwaukie.  between  the  1st  of  October,  1857, 
and  the  21th  of  July,  1858. 

[The  whole  of  this  excavation  was  done  in  the  new  or  "north  cut  at  the  west  end  of  the  chan- 
nel formed  by  the  new  piers,  in  order  to  open  a  commnnication  with  Milwankie  river.] 


October 


November 


M-y 


1867. 
1— 
6... 

6... 

7... 

8... 

9— 
10... 
12... 
13... 
U... 
16... 
17... 
18... 
20... 
21... 
22... 
23... 
24... 
26... 
27... 
28... 
29... 
SO... 
31... 

2... 

4... 

6... 

6... 

9... 
10... 
11,.. 
12... 
13... 
U... 
16... 
17... 
18... 
1868. 

8... 
12... 
13... 
U... 
16... 
18... 
19... 
20... 
21... 
22... 
24... 


600 
440 
620 
600 
680 
620 
620 
600 
600 
620 
280 
340 
360 
400 
420 
660 
600 
480 
620 
600 
660 
620 
660 
600 
600 
620 
480 
660 
400 
600 
600 
660 
400 
620 
600 
660 
600 

400 
600 
620 
620 
680 
400 
460 
620 
400 
680 
400 


May 


June 


July 


1868. 
26... 
26... 
27... 
28... 
29... 

1... 

2... 

4... 

6... 

7... 

8... 

9... 
11... 
12... 
14... 
16... 
16... 
17... 
18... 
19... 
21... 
22... 
23... 
24... 
26... 
26... 
28... 
29... 
30... 

1... 

2... 

3... 

6... 

7... 

8... 

9... 
10... 
12... 
13... 
16... 
16... 
17... 
19... 
20... 
21... 
22... 
24... 
26... 
27... 


Total  number  of  cubic  yards  excavated  and  removed  by  the  United  States 
steam  dredge  and  her  scows  for  the  improvement  of  lll\iwa>\ikA!b  lis^ 
harbor,  between  October  1,  1857.  and  July  27,  185B - 


260 
380 
260 
100 
300 
480 
620 
440 
420 
480 
620 
640 
480 
680 
700 
660 
620 
660 
460 
760 
480 
700 
700 
360 
480 
620 
680 
420 
400 
420 
480 
600 
320 
380 
360 
460 
600 
640 
680 
640 
620 
620 
640 
640 
640 
680 
440 
680 
340 
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RECAPITULATION, 

Shotmng  the  quantity  of  earth  excavated  and  removed  by  the  United 
States  steam  dredge  and  scows  for  the  improvement  of  the  new  harbor 
at  MUwaukie  during  the  whole  of  the  tvorking  seasons  of  1857  and  1858. 

Cubic  yaidft. 

1.  Quantity  dredged  and  removed  from  the  channel  be- 
tween the  new  pierp,  from  June  26  to  September  22, 
1857,  as  per  fdatement  B  2,  at  page  70  of  Senate  (execu- 
tive) document  No.  42,  of  the  35th  Congress,  Ist  session.  14,260 

2.  Quantity  dredged  and  removed  from  the  Middle  Ground, 
in  Milwaukie  river,  west  of  the  new  or  north  cut,  from 
July  16  to  September  30,  1857,  as  per  same  statement, 
continued  at  page  71  of  the  same  Senate  document.  No. 

42 18, 144 

3.  Quantity  dredged  and  removed  from  the  new  or  north 
cut,  to  open  a  free  communication  between  the  channel 
formed  by  the  new  piers  and  Milwaukie  river,  from 
October  1  to  November  18,  1857,  and  from  May  8  to 

July  27,  1858,  now  first  reported 49,120 

Aggregate  quantity  dredged  and  removed  by  the  United 
States  steam  dredge  and  scows  in  1857  and  1858,  for  the 
improvement  of  the  new  harbor  at  Milwaukie,  Wisconsin.  81,524 

J.  D.  GRAHAM, 
Major  U.  8.  T.  Engineer  Corps,  Bvt.  Lieut.  Colonel, 

Superintending  Engineer  of  Lake  Harbor  Works. 

Office  General  Superintendence  Lake  Harbor  Works, 

Chicago,  November  15,  1858. 


B2. 

Estimate  of  the  cost  of  repairing  the  breach  in  the  land  strip  separating 
the  lower  part  of  Milwaukie  river  from  Lake  Michigan. 

This  will  require  eight  cribs,  each  32  feet  long,  10  feet  wide,  and 
of  an  average  height  of  4  feet  from  bottom  to  the  water  surface,  or 
9  feet  high  from  bottom  to  top.  It  is  proposed  to  build  them  aifter 
the  specifications  given  in  table  T  1,  printed  at  pages  12  to  15  of 
Senate  (executive)  document  No.  16,  of  the  34th  Congress,  3d  session, 
making  due  allowance  for  the  diminished  width  of  10  feet,  instead  oif 
20  feet,  which  is  provided  for  in  table  T  1. 
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EstimaJtB  for  one  crib. 

For  1^020  lineal  feet  of  pine  timber,  hewn  or  sawed,  one 

foot  square,  at  16  cents  per  lineal  foot $163  20 

For  741  feet,  board  measure,  of  oak  plank,  S  inches  thick, 

for  flooring,  at  $18  per  thousand 13  34 

For  917  pounds  of  wrought  iron,  one  inch  square,  for 

bolts,  at  4  cents  per  pound 36  68 

For  68  pounds  of  wrought  iron  spikes,  f  by  |  square,  at 

7  J  cents 7  30 

For  13  cords  of  ballast  stone,  at  $9  per  cord 117  00 

For  carpentry,  labor,  and  superintendence 150  00 

Sum 487  52 

Add  ten  per  cent,  for  contingeiicies 48  75 

Estimated  cost  of  one  crib 536  27 

Then,  eight  cribs,  at  $536  27,  give  for  the  repair  of  this 

breach 4,290  16 

J.  D.  GRAHAM^ 

Major  Top^l  EjigWs,  BvL  Lieut.  Cd.^  SuperirUending  Engineer. 

Office  General  Supebintendencb  Lake  Harbor  Works, 

Chicago^  November  15,  1858. 

6.  SHEBOTGAN  HARBOR,  WISCONSIN. 

There  have  been  no  funds  at  my  disposal  for  this  harbor  since 
August,  1856.  Only  a  very  small  balance  was  in  hand  after  July  of 
that  year.  It  was  expended  in  making  a  survey  of  the  harbor,  and 
the  map  projected  from  it,  marked  G  No.  45,  is  in  the  Topographical 
Bureau,  and  a  copy  is  in  the  archives  of  the  United  States  Senate. 

Having  no  means  to  make  any  more  recent  examinations  of  this 
harbor,  I  must  refer  to  that  map  and  the  estimates  heretofore  sub- 
mitted in  detail  for  its  completion,  amounting  to  $36,614  55. 

For  details  of  items,  and  for  an  account  of  the  commerce  of  this 
harbor,  I  beg  leave  to  refer  to  my  estimates  and  statements,  to  be 
found  printed  at  pp.  252  to  288,  and  at  pp.  342  and  343,  of  Senate 
Ex.  Doc.  No.  1(»,  of  the  34th  Congress,  3d  session. 

I  oflFer  the  estimates  therein  contained  as  my  estimates  for  this  year, 
and  I  would  recommend  that  the  whole  be  granted  in  one  appro- 
priation. 

7.  MANITOWOC   HARBOR,  WISCONSIN. 

The  appropriation  of  1852  for  this  work — the  only  one  ever  made — 
was  exhausted,  as  heretofore  reported,  in  the  working  season  of  1854. 
No  work  has,  therefore,  been  done  at  this  harbor  since  t\i^\.\\TCkft.    ^ 
survey  of  the  harbor  was  made  under  my  diTectioiv  m  kxi^weX^  \^^^. 
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The  map  projected  from  it,  marked  G  No.  46,  is  in  the  Topographical 
Bureau,  and  a  copy  is  in  the  archives  of  the  United  States  Senate. 

In  regard  to  this  harbor,  I  must  refer  to  the  statements  and  esti- 
mates contained  in  my  previous  reports,  to  be  found  printed  at  pp. 
288  to  300,  and  343  to  344,  of  the  last  mentioned  Senate  document. 

I  renew  here  the  estimates  therein  contained,  amounting  to 
$62,780  94. 

I  recommend  that  this  sum  be  granted  in  two  annual  appropriaticms, 
as  follows,  viz: 

The  first  year $40,000  00 

The  second  year 22,780  94 

Total,  as  before 62,780  94 


8.    MICHIGAN  CITY  BRBAKWATBB,  INDIANA. 

No  work  has  been  carried  on  here  since  1855,  for  the  reason  thai 
the  appropriation  of  1852  was  expended,  as  heretofore  reported,  in  a 
vain  attempt  to  commence  the  breakwater,  in  accordance  with  a  plan 
entirely  too  contracted  for  a  work  of  this  kind  on  Lake  Michigan, 
which  should  be  of  a  capacity  and  durability  to  aflford  protection  as  a 
harbor  of  refuge  or  safe  anchorage  for  the  shipping  of  the  lakes  gene- 
rally which  are  in  trade  with  the  ports  of  Lake  Michigan.  It  is  in 
this  point  that  any  breakwater  on  this  lake  should  be  viewed  commer- 
cially. As  a  place  of  refuge  from  the  lake  gales,  such  a  work  would 
be  indispensable  in  time  of  war  for  our  armed  ships. 

As  it  seems  imnecessary  for  me  to  reiterate  here  all  that  I  have 
heretofore  presented  for  consideration  on  this  subject.  I  beg  to  refer 
to  my  previous  reports,  printed  at  pp.  344  to  374  of  Senate  Ex.  Doc 
No.  16,  of  the  34th  Congress,  3d  session;  also  at  pp.  76  (last  para- 
graph) to  77,  of  Senate  Ex.  Doc.  No.  42,  of  the  35th  Congress,  1st 
session. 

I  recommend  here  the  estimates  therein  presented  for  this  work. 

As  there  was  no  money  to  carry  on  this  work,  I  was  obliged,  in 
June  last,  under  the  regulation  of  the  War  Department,  to  turn  over 
a  quantity  of  timber  and  tools  appertaining  to  it  to  another  public 
work  under  my  direction,  according  to  a  valuation  fixed  by  a  board 
of  survey.  The  timber  was  becoming  injured  by  the  eflFect  of  time, 
and  would  not  bear  to  be  kept  another  season. 

The  balance  remaining  on  hand  of  the  proceeds  of  this  sale  on  the 
30th  of  September,  1858,  was  eighty-two  dollars  and  seventy-six  and 
one-fourth  cents,  say  $82  76^. 

This  is  in  course  of  expenditure  in  making  a  new  survey  here,  which 
is  indispensable  to  a  revised  plan  for  this  work. 

9.    NEW  BUFFALO   HARBOB,  MICHIGAN. 

No  work  has  been  done  at  this  harbor  for  the  want  of  means,  as 
heretofore  reported.     A  minute  survey  was  made  of  this  harbor  in 
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September,  1857.  The  resulting  map,  marked  G  No.  54,  was  sent 
in  duplicate  to  the  Topographical  Bureau.  A  copy  is  in  the  archives 
of  the  United  States  Senate. 

For  full  information  respecting  the  character  of  this  place,  and  its 
susceptibility  of  improvement,  so  as  to  make  a  good  harbor,  I  beg 
leave  to  refer  to  my  last  annual  report  printed,  from  p.  74  to  p.  82 
of  Senate  Ex.  Doc.  No.  42,  of  the  35th  Congress,  1st  session. 

I  herewith  present  the  estimates,  reiterated  from  last  year.  They 
are  as  follows,  viz: 

Estimate  C  1. 

For  a  harbor  to  suit  the  local  trade $98,113  47 

Estimate  C  2. 

For  a  harbor  to  serve  both  the  purposes  of  a  harbor  of  refuge  for 
the  lake  commerce  and  for  the  local  trade,  $176,607  79. 

I  would  recommend  that  this  last  mentioned  sum  be  granted,  as 
adopting  the  most  useful  of  the  two  plans  of  improvement,  and  that  it 
be  granted  in  three  annual  appropriations,  as  follows,  viz : 

The  first  year $60,000  00 

The  second  year 53,803  90 

The  third  year 53,803  89 

Total,  as  per  estimate  C  2 167,607  79 


C  1. 

NEW   BUFFALO   HARBOR,  MICHIGAN. 

Estimate  of  the  cost  of  constructing  a  harbor  at  New  Buffalo,  Michigan, 
of  a  capacity  to  suit  the  present  local  trade  of  the  place  and  the  smaller 
doss  of  vessels  navigating  Lake  Michigan, 

1.    THE   HARBOR  PIERS. 

These  will  be  required  to  project  600  feet  from  the  shore  into  the 
lake;  each  pier  will,  therefore,  require  20  cribs,  or  40  cribs  for  both 
piers,  each  30  feet  long,  25  feet  wide,  and  15  feet  high  from  bot- 
tom to  top,  and  10  feet  high  from  bottom  to  the  surface  of  the  water, 
to  be  constructed  according  to  the  drawings  in  sheet  G  No.  21,  in  the 
Topographical  Bureau,  and  the  tables  marked  T  3,  at  pages  18  to  21, 
of  Senate  Ex.  Doc.  No.  16,  of  the  34th  Congress,  2d  session. 

The  cost  of  each  crib  will  be  as  follows : 
For  1,813^  lineal  feet  of  pine  timber,  hewn  or  sawed, 

1  foot  square,  at  18  cents  per  lineal  foot $326  43 

For  927^  lineal  feet  of  white  oak  timber,  hewn  or  sawed^ 

1  foot  square,  at  22  cents  per  lineal  foot ^^^  ^^ 
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For  1,728  feet,  board  measure,  of  white  oak  plank,  in 
pieces  24  feet  long  by  eight  inches  wide,  and  three 
inches  thick,  at  $20  per  M $34  56 

For  4, 196  J  pounds  of  wrought  iron,  round  in  form,  and 

1^  inch  in  diameter,  for  bolts,  at  4  cents  per  pound  •  -  167  85 

For  126.8  pounds  of  wrought  iron  spikes,  |  by  |  of  an 
inch  square  and  6  inches  long,  headed  and  pointed, 
at  7^  cents  per  pound 9  51 

For  55  cords  of  hard  boulder  stone,  for  crib  ballast,  at 

$10  per  cord 550  00 

Cost  of  material  for  one  crib 1, 292  40 

For  carpentry,  labor,  hauling,  and  superintendence  •  •  •  350  00 

Sum 1,642  40 

Add  10  per  cent,  for  contingencies    164  24 

Estimated  cost  of  each  crib 1, 806  64 

Then,  40  cribs,  at  $1,806  64  each,  will  cost  for  the  two 

piers 72,265  60 

2.     FOR   THE   DREDGING  TO   OBTAIN   TEN   FEET   DEPTH   OF  WATER   BETWEEN 

THE   PIERS. 

This  will  require  the  excavation  an4  removal  of  the  following  quan- 
tity of  sand,  viz : 
38,666  cubic  yards,  at  14  cents  per  cubic  yard $5,413  24 


3.    FOR  THE  THOROUGH   CUT  BETWEEN  LAKE  MICHIGAN  AND  POTTAWATOMIE 

LAKE. — {See  map  O  No.  54.) 
This  cut  will  be  460  feet  long  by  302  feet  wide  at  the  water  surface. 
The  greatest  elevation  of  the  cut  is  12  feet  above  the  water  level. 
The  average  elevation  is,  however,  only  4.8  feet.  It  is  proposed  to 
give  the  sides  of  this  cut  a  slope  of  2  base  to  1  perpendicular.  At 
this  slope  the  soil  will  stand  if  sown  with  grass  seed,  and  thus  covered 
with  grass. 

The  number  of  cubic  yards  to  be  removed  from  this  portion  of  the 
cut  will  be  as  follows,  viz: 

25,491  cubic  yards  of  sand,  at  15  cents  per  cubic  yard-  $3,823  65 
Then,  for  a  cut  with  perpendicular  sides,  302  feet  wide 
and  10  feet  deep,  and  460  feet  long,  will  require  as 
follows,  viz:  51,451  cubic  yards  of  sand  to  be  removed 
by  dredging,  at  6  cents  per  cubic  yard,  as  it  will  be 
purchased  for  filling  on  the  fronts  of  water  lots  at  a 
price  which  will  leave  6  cents  per  cubic  yard  as  the 
net  cost  of  dredging 3, 087  06 

Estimated  cost  of  the  excavation  for  the  thorough  cut,  to 

a  depth  of  10  feet  below  the  level  of  the  lake  surface  6,910  71 
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4.     FOR  PROTECTING  THE  SIDES  OP  THE  THOROUGH   CUT   PROM  ABRASION. 

This  will  require  an  oak  pile,  1  foot  square  and  27  feet  long,  to  be 
driven  at  every  10  feet  apart,  to  which  oak  caps  and  stringers  are  to 
be  bolted,  and  then  the  spaces  filled  by  driving  sheath  piles  27  feet 
long  by  8  to  10  inches  wide  and  4  inches  thick,  to  be  bolted  to  the 
caps  and  stringers,  these  piles  to  be  driven  10  feet  into  the  soil. 

Then,  for  both  sides  of  the  cut  there  will  be  required  as  follows,  viz : 
For  92  white  oak  piles,  each  27  feet  long  and  1  foot 
square  =  2,484  cubic  feet  of  white  oak,  at  25  cents 

per  cubic  foot $621  00 

For  driving  ninety-two  white  oak  piles,  at  $2  50  each  230  00 

For  920  lineal  feet  of  white  oak  caps,  one  foot  square,  at 

twenty-two  cents  per  lineal  foot 202  40 

For  920  lineal  feet  of  white  oak  stringers,  to  be  placed 

two  feet  above  the  water  line,  at  twenty-two  cents  •  •  202  40 

For  368  wrought  iron  bolts,  each  twenty  inches  long,  of 
one  and  a  half  inch  diameter,  round  wrought  iron  = 
613  lineal  feet,  weighing  5. 972  pounds  per  foot  =:  3,661 

pounds,  at  four  cents  per  pound 146  44 

For  89,424  feet,  board  measure,  of  white  oak  sheath 
piling,  in  pieces  twenty-seven  feet  long  and  four  in- 
ches thick,  at  twenty-five  dollars  per  M 2, 235  60 

For  driving  828  sheath  piles,  at  one  dollar  each 828  00 

For  3,312  wrought  iron  spikes  for  fastening  the  sheath 
piles  to  the  caps  and  stringers,  each  nine  inches  long 
and  three-fourths  by  three-fourths  of  an  inch  square, 
weighing  1.493  pounds  per  lineal  foot,  or  1.12  pounds 
per  spike  =:  3,709  pounds,  at  six  cents  per  pound 222  54 


4.  Estimated  cost  of  protecting  the  sides  of  the  channel 

through  the  thorough  cut 4,688  38 


5.    FOR   DREDGING   A   BASIN   IN  POTTAWATOMIE  LAKE. 

For  a  harbor  on  the  scale  above  described,  a  basin,  1,420  feet  long 
by  700  feet  wide,  limited  by  the  dotted  lines  AB,  BC,  CD,  DA, 
drawn  upon  map  G  No.  54,  if  dredged  to  a  depth  of  twelve  feet  below 
the  present  lake  surface,  would  suffice.  The  area  of  such  a  basin 
would  be  110,444  square  yards,  or  22.8  acres. 

The  average  depth  of  water  now  existing  here  is  four  feet,  but  the 
lake  is  now  about  three  and  a  half  feet  higher  than  its  low  water  stage. 
The  depth  of  excavation  in  the  soil  would  then  be  eight  feet,  and  the 
quantity  of  soil  to  be  removed  294,518  cubic  yards. 

It  is  stated  in  the  report  of  Mr.  Berrien,  before  alluded  to,  that  this 
soil  is  so  soft  that  it  can  be  removed  by  a  dredging  machine  at  a  cost 
of  three  (3)  cents  per  cubic  yard. 

Our  own  survey,  made  in  September,  1857,  corroborates  tkve.^\aJ^<i- 
ment  as  correct. 
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5.  Then,  294,518  cubic  yards,  at  three  cents  per  yard  •  •        $8,835  54 


The  owners  of  lots  fronting  on  this  basin  woold  erect  lines  of  sheath 
piling  on  its  borders  at  their  own  expense,  within  which  they  would 
be  glad  to  receive  the  excavated  stuff  for  filling  up  lots  to  required 
grades,  and  thus  it  would  be  secured  against  being  carried  back  into 
the  basin. 

BecapUvkdicm  of  iiema  in  estimate  C  1. 

1.  For  two  parallel  piers,  600  feetjong,  each,  and  300 

feet  apart $72,265  60 

2.  For  dredging  between  these  piers  to  obtain  a  depth 

of  ten  feet  of  water 5,413  24 

3.  For  excavation  to  form  the  thorough  cut 6,910  71 

4.  For  piling  to  protect  the  sides  of  the  thorough  cut 

from  abrasion 4,688  38 

5.  For  dredging  a  basin  in  Pottawatomie  lake,  1, 420  feet 
long  by  700  feet  wide,  to  produce  twelve  feet  depth 

of  water 8,835  54 

Amount  of  estimate  CI 98,113  47 


J.  D.  GRAHA3C, 
Major  Top' I  Eng^r  Corps,  Bt.  Lieut.  OoL,  Supt^g  En^r. 

Office  Gen.  Sup.  of  Lake  Harbob  Works, 

Chicago f  November  15,  1858. 


C  2. 

Estimate  of  the  cost  of  constructing  a  harbor  at  New  Bt^alo^  Michigan, 
suitable  for  the  accommodation  as  a  harbor  of  r^uge  of  tite  largest  doss 
of  mercantile  vessels  navigating  Lake  Michigan, 

For  such  a  harbor  the  piers  should  reach  to  a  depth  of  sixteen  (16) 
feet  of  water  in  Lake  Michigan,  and  the  west  pier  would,  in  that 
case,  be  eight  hundred  and  ten  (810)  feet  long,  and  the  east  pier 
would  be  seven  hundred  and  fifty  (750)  feet  long,  and  their  interior 
faces  would  be  three  hundred  (300)  feet  apart.  It  is  proposed  to 
construct  these  piers  in  accordance  with  the  drawings  in  sheet  G 
No.  21,  and  the  specifications  in  table  T  3,  contained  in  my  report 
No.  116,  of  December  31,  1856,  to  be  found  at  pages  18  to  21  of 
Senate  Ex.  Doc.  No.  16,  of  the  34th  Congress,  3d  session;  the  depth 
of  water  between  the  piers  to  be  thirteen  (13)  feet. 

The  thorough  cut,  to  communicate  with  Pottawatomie  lake,  will 
be  the  same  as  in  estimate  C  1,  except  that  the  depth  of  its  water 
prism  should  be  thirteen  (13)  feet,  instead  of  ten  (10)  feet. 

The  interior  basiu  *mPoUAvi«A/citDAa\si5t^  ^wM  \i^  ^^450  feet  long 
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by  700  feet  wide,  corresponding  to  the  figure  E  F  G  H,  drawn  in 

dotted  lines  on  the  map  G  No.  54,  and  it  should  be  thirteen  feet  deep. 

The  estimate  of  these  several  items  will  then  be  as  follows,  viz: 

1.    THE   HARBOR  PIERS. 

These  will  require  27  cribs  for  the  west  pier  and  25  for  the  east 
pier,  or  52  cribs  for  both  piers,  each  30  feet  long,  25  feet  wide,  and 
of  an  average  depth  from  top  to  bottom  of  18  feet,  or  13  feet  from 
the  water  line  to  the  soil  at  bottom. 

The  cost  of  one  crib  will  be  as  follows,  viz: 

For  3, 236  lineal  feet  of  white  oak  timber,  hewn  one  foot 

square,  at  22  cents  per  lineal  foot $711  92 

For  1,728  feet,  board  measure,  of  white  oak  plank,  three 

inches  thick,  for  flooring,  at  $20  per  thousand 34  56 

For  5,074  pounds  of  round  wrought  iron,  for  bolts,  IJ 

inch  in  diameter,  at  4  cents  per  pound 202  96 

For  127  pounds  of  wrought  iron  spikes,  |  by  |  of  an 
inch  square,  pointed  and  headed,  at  7^  cents  per 
pound 9  52 

For  67|  cords  of  hard  boulder  stone,  for  crib  ballast,  at 

$10  per  cord 672  00 

Estimated  cost  of  materials  for  one  crib 1,630  96 

For  carpentry,  labor,  superintendence,  &o 500  00 

Add  ten  per  cent,  on  the  above  for  contingencies 213  09 

Estimated  cost  of  one  crib 2,344  05 

(1.)  Then,  52  cribs,  at  $2,344  05  each,  equals  for  the 

cost  of  the  two  piers $121,890  50 


2.  FOR  THE  DREDGING  TO  OBTAIN  THIRTEEN  FEET  DEPTH  OP  WATER  BETWEEN 

THE  PIERS. 

This  will   require   the  excavation  and  removal  of  the  following 
quantity  of  sand,  viz: 

(2.)  60,141  cubic  yards,  at  14  cents  per  cubic  yard $8,419  74 


3.    FOR   THE  THOROUGH    CUT  BETWEEN  LAKE  MICHIGAN  AND  POTTAWATOMIE 

LAKE. — (See  map  G  No.  54.^ 

The  first  item  under  this  head  will  be  the  same  as  it  is  under  the 
third  head  in  estimate  C  1,  namely: 

Cutting  to  the  depth  necessary  to  reach  the  level  of  the  water  surface, 
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25,491  cubic  yards  of  sand,  at  15  cents  per  cubic  yard        $3,823  65 
Then,  for  a  channel  with  perpendicular  sides,  302  feet 
wide,  460  feet  long,  and  13  feet  deep,  there  will  be 
required  to  be  excavated  66,887  cubic  yards,  at  six 
cents  per  cubic  yard 4,013  22 


(3.)  Estimated  cost  of  a  thorough  cut,  with  a  water  prism 

13  feet  deep 7,836  87 


4.    FOR  PROTECTING    THE  SIDES  OF  THE  CHANNEL  IN  THE  THOROUGH  CUT 

FROM   ABRASION. 

This  will  be  the  same  as  the  item  under  the  fourth  head 

of  the  estimate  marked  CI,  viz $4,688  38 


5.    FOR  DREDGING  A  BASIN   IN  POTTAWATOMIE  LAKE. 

This  basin  should  be  of  sufficient  capacity  to  accommodate,  as  a 
harbor  of  refuge,  the  general  mercantile  marine  of  Lake  Michigan, 
and  also  our  national  armed  ships  in  time  of  war.  The  depth  for  the 
mercantile  marine  need  not  be  greater  than  thirteen  feet,  and  our  esti- 
mate is  therefore  based  on  that  depth.  It  may  easily,  and  in  a  few 
weeks,  be  increased  to  twenty  feet  of  depth  to  accommodate  ships  of 
war.  The  depth  between  the  piers  would,  in  such  an  event,  have  to 
be  similarly  increased  by  dredging.  The  dredging  would  be  done  by 
the  steam  dredge  belonging  to  Lake  Michigan. 

Then,  an  excavation  2,450  feet  long  by  700  feet  wide,  and  13  feet 
deep,  will  require  the  removal  by  the  dredging  machine  of  the  fol- 
lowing quantity  of  this  soft  mud,  viz:  825,740  cubic  yards,  at  three 
cents  per  cubic  yard,  $24,772  20. 

Recapitulation  of  items  in  estimate  C  2. 

1.  For  two  parallel  piers,  the  west  being  810  feet  long 
and  the  east  750  feet  long,  each  25  feet  wide  and  300 

feet  apart $121,890  60 

2.  For  dredging  to  produce  a  depth  of  13  feet  of  water 

between  these  piers 8,419  74 

3.  For  the  excavation  to  form  the  thorough  cut,  with  a 

water  prism  13  feet  deep 7, 836  87 

4.  For  protecting,  by  close  piling,  the  sides  of  the  chan- 
nel in  the  thorough  cut  against  abrasion 4, 688  38 

5.  For  dredging  a  basin  in  Pottawatomie  lake,  2, 450  feet 

long  by  700  feet  wide,  and  13  feet  deep 24,772  20 

Amount  of  estimate  C  2 167,607  79 

J.  D.  GRAHAM, 
Maj,  Top.  Eng.  Corps,  BvL  Lieut.  Cd.,  Sup^g  JEng'r. 

Office  General  Superintendence  Lake  Harbor  Works, 

ChioagOj  November  15,  1858. 
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10.  ST.  Joseph's  harbor,  Michigan. 

This  harbor  is  in  a  much  worse  condition  now  than  ever  before 
reported.  From  the  breaking  in  of  the  lake  sea  through  the  rotten 
piers,  fully  described  in  my  previous  reports,  the  channel  is  much 
diminished  in  depth. 

I  ask  a  reference  to  my  reports  upon  this  very  important  lake  harbor, 
printed  in  Senate  (Ex.)  Doc.  No.  16,  of  the  34th  Congress,  3d  session, 
from  p.  379  to  p.  385,  and  in  Senate  (Ex.)  Doc.  No.  42,  at  pp.  82  to  84. 

I  beg  leave  to  renew  the  estimate  for  this  work,  given  at  page  83 
of  the  last  mentioned  document,  amounting  to  the  sum  of  $97,633  91. 

I  recommend  now  that  the  whole  of  this  sum  be  granted  in  one 
appropriation,  as  I  consider  this  measure  necessary  to  save  this  harbor 
from  ruin. 

I  would  refer  to  the  maps,  G  No.  47  and  G  No.  55,  now  in  the 
Topographical  Bureau  and  in  the  archives  of  the  Senate,  for  a  full 
understanding  of  the  importance  of  this  harbor,  and  of  its  present 
dilapidated  condition. 

11.  black  lake   harbor,    MICHIGAN. 

In  regard  to  the  importance  of  this  improvement,  I  beg  leave  to 
refer  to  my  previous  reports,  printed  at  pp.  386  and  387  of  Senate 
(Ex.)  Doc.  No.  16,  of  the  34th  Congress,  3d  session,  and  at  pp.  84  to 
89  of  Senate  (Ex.)  Doc.  No.  42,  of  the  35th  Congress,  1st  session. 

I  renew  the  estimates  contained  in  full  detail  at  pp.  87  to  89  of  the 
last  mentioned  document.     They  amount  to  $128,343  02. 

I  recommend  that  the  amount  be  granted  in  three  equal  annual 
appropriations,  each  of  $42,781. 

In  regard  to  this  harbor,  I  will  refer  to  map  G  No.  48,  now  in  the 
Topographical  Bureau  and  in  the  archives  of  the  United  States 
Senate. 

12.  GRAND  RIVER  HARBOR,  MICHIGAN. 

This  was  always  regarded  as  one  of  the  most  important  harbors  on 
the  eastern  coast  of  Lake  Michigan,  and  from  the  connexion  by  rail- 
road with  Detroit,  lately  completed,  and  the  further  connexion  with 
Milwaukie  by  steam  vessels,  it  has  become  one  of  the  most  important 
on  Lake  Michigan.  These  connexions  were  completed  in  October  of 
the  present  year.  They  have  created  a  link  of  vast  trade  between 
the  old  northern  and  the  new  western  States. 

For  a  full  exposition  of  the  importance  of  this  harbor,  and  of  its 
great  susceptibility  of  improvement,  I  beg  leave  to  refer  to  map  G  No. 
49,  now  in  the  Topographical  Bureau  and  in  the  archives  of  the  United 
States  Senate,  and  also  to  my  annual  report  for  1857,  printed  at  pp. 
89  to  95  of  Senate  (Ex.)  Doc.  No.  42  of  the  35th  Congress,  1st  session. 

The  map  alluded  to  shows  the  proposed  plan  of  improvement,  and 
the  estimates  of  cost  are  set  forth  in  full  detail  at  pp.  93  to  95  of  the 
above  mentioned  Senate  document. 
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They  amount  to  the  following  sums,  viz: 

1.  For  close  piling • $18,360  56 

2.  For  two  piers  at  the  mouth  of  Grand  river 134,047  20 

3.  For  dredging 7,777  84 

Total,  to  complete  Grand  river  harbor,  Michigan-  •  •  160,185  60 


In  view  of  the  pressing  demand  for  this  improvement,  arising  from 
the  commercial  connexion  lately  completed,  through  it,  between  the 
great  eastern  and  western  markets,  added  to  the  value  of  this  harbor, 
when  improved,  as  a  harbor  of  refuge  for  the  mid-coast  on  the  east 
side  of  Lake  Michigan,  I  would  now  recommend  that  the  above  sum 
be  granted  in  two  annual  appropriations  of  $80,092  80  each. 

13.    SOUTH  BLACK  RIVER,  MICHIGAN. 

This  place  came  under  my  official  attention  through  the  instructions 
of  August  15,  1856,  based  on  the  resolutions  of  the  United  States 
Senate  of  the  4th  of  that  month.* 

The  first  step  for  me  to  take,  in  pursuance  of  this  authority,  was  to 
cause  to  be  made  an  accurate  survey  of  the  locality.  This  was  done 
in  the  same  month  in  which  the  resolutions  of  the  Senate  were  passed, 
and  the  result  of  the  survey  was  projected  on  a  map  marked  G  No. 
50,  now  in  the  Topographical  Bureau  and  in  the  archives  of  the 
United  States  Senate. 

In  my  annual  report  for  1857,  printed  in  Senate  (Ex.)  Doc.  No.  42, 
of  the  35th  Congress,  1st  session,  the  improvement  of  this  harbor  is 
treated  of,  see  pp.  98  and  99. 

An  estimate  was  also  presented  for  the  necessary  work,  amounting 
to  the  sum  of  $39,180  61. 

I  beg  leave  to  renew  that  estimate  here. 

14.    KALAMAZOO  RIVER,  MICHIGAN. 

Under  the  same  authority  as  in  the  case  of  the  next  preceding 
harbor,  I  caused  a  survey  to  be  made  of  the  mouth  of  Kalamazoo 
river  in  September,  1856.  The  map  projected  from  that  survey,  marked 
G  No.  51,  was  forwarded  to  the  Topographical  Bureau  with  my  annual 
report  for  1857.  A  copy  of  it  is  in  the  archives  of  the  United  States 
Senate. 

It  shows  the  nature  of  the  improvement  which  is  desired  by  the 
people  of  the  neighboring  counties.  The  report  and  estimates  in  this 
case  will  be  found  printed  in  Senate  (Ex.)  Doc.  No.  42,  of  the  35th 
Congress,  1st  session,  at  pp.  99  and  100. 

I  beg  leave  to  renew  the  estimate  there  given  in  detail,  amoontiDg 
to  $64,099  63. 


oSee  pa^es  97  and  98  of  Senate  (Ex  )  Doc.  No.  42,  of  the  35th  Congress,  1st  session. 
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n.  LAKE  8T.  CLAIR  HARBOR  WORKS. 
15.    MOUTH  OP  CLINTON  RIVEB. 

No  work  has  been  carried  on  here  for  want  of  appropriations  since 
1855.  My  reports  printed  at  pp.  468  to  471,  and  at  pp.  473  to  479 
of  Senate  Ex.  Doc.  No.  16  of  the  34th  Congress,  3d  session,  and  at 
pp.  100  and  101  of  Senate  Ex.  Doc.  No.  42  of  the  35th  Congrese*, 
Ist  session,  give  full  details  of  all  that  concerns  this  improvement. 
The  estimate  for  completing  this  improvement  is  there 

given,  amounting  to $31, 920  00 

From  which  deduct  balance  now  on  hand 200  38 

Amount  required  for  the  completion  of  the  improvement 

at  the  mouth  of  Clinton  river,  Michigan 31,719  62 


For  the  want  of  means  to  complete  what  was  begun  here,  the  work 
has  sufiFered  as  all  unfinished  work  must  when  left  exposed  to  the 
action  of  the  waves  and  of  the  ice  in  winter.  To  secure  it  from 
further  injury  and  to  complete  it,  I  would  recommend  that  the  said 
sum  of  $31,719  62  be  granted  in  one  appropriation. 


ni.  LAKE  ERIE  HARBOR  WORKS. 
16.    MONROE   HARBOR,    MICHIGAN. 

This  harbor  suflFered  much  from  the  storms  of  last  winter  and 
spring,  and  will  no  doubt  sufier  much  more  between  the  present  time 
and  next  spring. 

I  recommend,  in  its  behalf,  a  speedy  appropriation  of  the  amount 
of  my  estimate  of  last  year,  given  in'' full  detail  at  page  102  of  Senate 
Ex.  Doc,  No.  42,  of  the  35th  Congress,  1st.  session. 

It  amounts  to  the  sum  of  $23,857  90.  No  balance  remains  of  the 
appropriation  of  1852  for  this  work. 

17.    SANDUSKY   HARBOR,  OHIO. 

The  works  for  the  protection  of  this  harbor  have  suffered  much 
since  the  period  of  my  last  annual  report.  This  has  been  owing 
chiefly  to  their  incomplete  condition,  and  the  unusually  high  stage  ol 
Lake  Erie  throughout  the  season  of  1858.  From  this  high  stage  ol 
the  water  the  works  have  in  part,  been  submerged,  and  thereby 
much  injured.  I  am  obliged,  therefore,  to  increase  the  estimates  ic 
order  to  prevent  further  injury,  and  to  complete  the  harbor  pro* 
tection. 
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The  importance  of  this  harbor  to  the  people  of  Ohio,  and  to  the 
lake  navigation  demands  that  it  should  be  immediately  attended  to. 

I  submit  the  following  estimate  for  the  accomplishment  of  this 
object,  viz: 

1.  For  the  repair  of  3,350  feet  of  pier  work  for  the  pro- 
tection of  the  peninsula,  at  $2  50  per  lineal  foot-  •  •  •         $8,375  00 

2.  For  the  construction  of  4,060  feet  of  new  pier  work 
in  continuation  of  said  protection,  at  $5  per  lineal 

foot 20,300  00 

3.  For  a  line  of  pier  work  between  the  western  extremity 
of  Peninsula  Point  and  the  main  land.  This  will  re- 
quire 90  cribs,  each  32  feet  long,  by  20  feet  wide, 
and  15  feet  high,  at  $1,200  per  crib,  to  be  constructed 
after  the  specifications  contained  in  table  T  1,  at  pp. 
12  to  15  of  Senate  Ex.  Doc,  No.  16,  of  the  34th 
Congress,  3d  session,  and  the  drawings  in  map  G  19, 

in  the  Topographical  Bureau. 108,000  00 

4.  For  450  feet  lineal  of  pier  work  to  connect  the 
above  (item  3)  pier  with  the  line  of  pier  work  now 

built,  at  $5  per  lineal  foot 2,250  00 

Sum $138,925  00 

Add  5  per  cent,  for  contingencies 6, 946  25 

Amount  required  for  Sandusky  harbor,  Ohio $145, 871  25 


In  view  of  the  great  importance  of  this  harbor,  and  the  call  for 
prompt  attention  to  it,  required  by  its  present  precarious  condition,  I 
recommend  that  the  above  sura  be  granted  in  two  equal  annual 
appropriations,  each  to  be  $72,935  62. 

No  balance  remains  of  the  former  appropriation  for  this  harbor. 

18.    HURON  HARBOR,  OHIO. 

No  balance  remained  for  this  harbor  when  it  was  turned  over  to  me 
in  December,  1856. 

The  works  have  suffered  very  much  since  the  period  of  my  annual 
report  for  1857,  and  they  are  now  in  a  very  precarious  condition,  and 
nothing  can  be  done  for  them  until  another  appropriation  shall  be 
made. . 

To  save  these  works  from  total  destruction  and  to  protect  the  har- 
bor, I  recommend  the  following  repairs  and  improvements,  with 
estimates  of  cost,  viz  : 

1.  East  pier. 

1.  For  the  repair  of  335  feet  of  this  pier,  by  rebuilding 
on  the  old  foundation  to  a  height  of  five  (5)  feet  above 

the  water  surface $7, 500  00 

2.  For  the  repair  of  520  feet  inside  the  harbor 4,500  00 
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3.  For  an  additional  crib  at  the  lakeward  extremity  of 
this  pier,  thirty-two  feet  long  and  twenty  feet  high 
from  the  bottom  to  the  top,  to  be  in  sixteen  feet 
water $3,525  00 

Simi 15,525  00 

Add  ten  per  cent,  for  contingencies 1,552  50 

Amonnt  required  for  the  east  pier 17,077  50 

2.  For  the  toestpier. 

To  rebuild  1200  lineal  feet  of  pier,  twelve  feet  wide,  to 
a  height  of  five  (5)  feet  above  the  present  water 
surface 25,500  00 

Add  ten  per  cent,  for  contingencies •  •  •.•••. •  •  •  •  2,550  00 

Amount  required  for  the  east  pier 28, 050  00 

Becapitidation. 

1,  For  the  east  pier 17,077  50 

2.  For  the  west  pier 28,050  00 

Amount  required  for  Huron  harbor,  Ohio 45, 127  50 

I  recommend  that  this  sum  be  granted  in  one  appropriation. 

19.    VEBMZLUOK  HABBQB,  OHIO. 

The  piers  of  this  harbor  are  entirely  decayed  above  the  water  levelj 
and  hence  this  portion  of  each  must  be  renewed,  to  a  height  of  sii 
feet  throughout. 

Besides  this  general  decay  above  the  water  level,  the  lakeward  end 
of  the  east  pier  is  dilapidated  for  a  dist^ce  of  115  feet,  to  a  depth  of 
three  and  a  half  feet  below  the  water  level. 

The  following  repairs  are  therefore  required,  for  which  I  submit 
estimates,  viz  : 

1.   The  tost  pier. 

1.  To  raise  115  feet  in  length  of  this  pier  from  three 
and  a  half  feet  below  to  five  feet  above  the  water 

level $2,500  00 

2.  To  rebuild  325  feet  from  the  water  surface  to  six 

feet  above  it 8, 750  00 

3.  To  repair  750  feet  inland 9,987  50 

Sum 21,237  50 

Add  ten  per  cent,  for  contingencies 2, 123  75 

Amount  required  for  the  east  pier  • 23,361  25 
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2.  For  the  toest  pier. 

1.  To  build  135  feet  to  a  height  of  6  feet $3,500  00 

2.  To  rebuild  from  the  water-level  to  6  feet  above  the 

same,   1,000  feet 15,000  00 

3.  For  repair  of  450  feet  of  pier  on  its  river  face 1,875  50 


Sum 20,375  50 

Add  10  per  cent,  for  contingencies 2, 037  50 

Amount  required  for  the  west  pier 22, 413  OO 

Becajntvlation, 

1.  For  the  East  pier 23,361  25 

2.  For  the  West  pier 22,413  00 

Amount  required  for  Vermillion  harbor,  Ohio 45, 774  25 


I  recommend  that  this  sum  be  granted  in  one  appropriation. 

20.    BLACK  mVER  HABBOB,  OHIO. 

No  funds  remain  of  the  last  appropriation  for  this  harbor,  nor  has 
any  appropriation  been  made  for  it  since  the  year  1852. 

At  that  period  only  five  thousand  dollars  ($5,000)  were  appropriated 
for  it.  This  sum  was  very  inadequate  to  the  repairs  then  required, 
and  the  work  of  dilapidation  has  been  going  on  from  that  time  to  this, 
so  that  the  condition  of  this  harbor  is  now  such  that  if  means  be  not 
very  soon  granted  for  its  relief,  it  must  be  altogether  lost  to  the  object 
for  which  it  was  constructed. 

The  repairs  now  required,  and  the  estimated  cost  of  making  them, 
are  as  follows,  viz: 

1.  For  the  east  pier. 

1.  To  rebuild  354  feet  of  pier  from  3  feet  below  the 

present  water-surface  to  5  feet  above  the  same $9, 125  00 

2.  To  rebuild  and  repair  700  feet  from  1  foot  below  the 
water-surface  to  5  feet  above  the  same 6, 785  50 

3.  To  repair  the  inner  face  for  230  feet 1, 115  76 

4.  For  one  additional  crib  at  the  extremity  of  this  pier  3,500  00 

Sum 20,526  26 

Add  10  per  cent,  for  contingencies 2,052  62 

Amount  required  for  the  east  pier 22, 578  88 
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2.  For  the  west  pier. 

h  For  the  repair  of  150  feet  of  the  north  portion  of  this 

pier $2,333  33 

2.  For  rebuilding  250  feet  on  the  inner  end  of  pier-  •  •  4,116  67 

3.  To  repair  800  feet  of  pier  inside  of  the  harbor 5, 250  00 


Sum 11,700  00 

Add  10  per  cent,  for  contingencies 1, 170  00 


Amount  required  for  the  west  pier • 12, 870  00 

Becapitvlation. 

1.  For  the  east  pier 22,578  88 

2.  For  the  west  pier 12,870  00 

Amount  required  for  Black  river  harbor,  Ohio.  •  35, 44^  88 


I  recommend  that  this  sum  be  granted  in  one  appropriation,  because 
the  dilapidated  state  of  the  work  renders  delay  in  effectually  repairing 
it  very  hazardous. 

21.  CLEVELAND  HABBOB,  OHIO. 

No  appropriation  has  been  granted  for  this  harbor  since  that  of 
1842.  The  importance  of  this  harbor  to  the  general  commerce  of  the 
lakes,  and  to  a  great  portion  of  the  State  of  Ohio,  is  too  well  under- 
stood to  need  any  explanation  here  on  the  subject. 

The  outer  end  of  the  east  pier,  which  is  built  of  stone,  is  very  much 
in  need  of  repairs  from  the  displacement  of  the  stones  arising  from 
the  action  of  the  waves  in  rough  weather.  It  is  very  important  that 
this  should  be  attended  to  with  as  little  delay  as  possible.  When 
dilapidation  of  a  stone  structure,  like  this,  once  begins,  it  is  far  more 
rapid  and  mischievous  than  in  a  wooden  structure,  unless  immediately 
checked.  It  would  be  a  great  misfortune  if  this  fine  harbor  should 
be  allowed  to  deteriorate  for  want  of  these  repairs,  and  they  cannot 
be  made  until  an  appropriation  is  granted  for  the  purpose. 

The  west  pier  should  be  completed. 

For  these  objects  I  present  the  following  estimate  : 

1.  The  east  pier. 

1.  For  repairing  the  outer  end  of  this  pier,  by  remov- 
ing the  stone  from  the  injured  portion,  and  rebuild- 
ing with  the  same *    $8,433  66 
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2.  For  tearing  away  the  wood  work  north  of  the  posi- 
tion of  the  beacon,  and  building  up  with  stone  similar 
to  the  rest  of  this  pier $21,243  20 

Sum 29,676  86 

Add  10  per  cent.,  for  contingencies 2,967  68 

Amount  required  for  the  east  pier 32,644  54 


2.  For  the  tvestpier. 

For  completing  the  west  pier  according  to  the  plan  here- 
tofore approved,  and  its  connexion 23, 120  00 

Add  10  per  cent.,  for  contingencies 2, 312  00 

Amount  required  for  the  west  pier 25,432  00 

RecapUvlation. 

1.  For  the  east  pier 32,644  54 

2-  For  the  west  pier. 25,432  00 

Amount  required  for  Cleveland  harbor,  Ohio 58,076  54 


I  recommend  that  this  sum  be  granted  in  one  appropriation  with  a 
view  to  the  completion  of  this  very  important  work  without  further 
delay. 

22.    GBAND  BIVER  HABBOR,  FAIBPORT,   OHIO. 

The  last  appropriation  for  this  harbor  was  ten  thousand  dollars 
($10,000,)  made  in  the  year  1852. 

It  was  all  expended  by  my  predecessor  more  than  three  years  ago 
in  making  the  repairs  that  were  most  needed,  and  it  was  insufficient 
for  all  that  were  then  required. 

I  repeat  here  the  recommendations  contained  in  my  last  annual 
report  in  regard  to  this  harbor,  which  are : 

1.  That  the  east  pier  be  extended,  on  its  present  direction,  a  dis- 
tance of  41 6  feet,  and  that  the  west  pier  be  extended  320  feet 
parallel  with  the  east  pier. 

2.  That  a  portion  of  the  old  pier  work,  which  is  rotten,  be  torn 
away  and  rebuilt  with  sound  timber. 

3.  Dredging. 

For  these  several  objects  detailed  estimates  were  submitted  with 
my  annual  report  for  1857;  to  be  found,  marked  K,  at  pages  108  and 
109  of  Senate  Ex.  Doc.  No.  42  of  the  35th  Congress,  1st  session, 
amounting  to  the  sum  of  $41,498  94  as  follows,  viz: 
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1.  For  the  pier  extensions $32, 819  39 

2.  For  tearing  away  old  pier  work  and  repairing 6, 179  55 

3.  For  dredging  and  repairs  of  steam  dredge 2,500  00 

Amount  required  for  Grand  Eiver  harbor,  Fairport,  Ohio    41,498  94 

I  renew  this  estimate  and  recommend  that  the  amount  be  granted 
in  one  appropriation. 

23.    ASHTABULA  HABBOR,   OHIO. 

The  last  appropriation  made  for  this  harbor  was  ten  thousand  dol- 
lars, ($10,000,)  granted  in  the  year  1852.  It  was  expended  by  the 
end  of  the  year  1855  in  making  repairs,  and  extending  the  harbor 
piers. 

The  old  piers  now  require  repairs  to  prevent  breaches  in  them  by 
the  lake  sea  in  high  winds. 

To  complete  this  harbor,  the  windward  pier  should  be  extended 
out  416  feet,  and  the  leeward  pier  288  feet.  This  will  require  for 
the  first,  thirteen  cribs,  and  for  the  second,  nine  cribs;  or  for  both 
piers  twenty-two  cribs;  each  to  be  thirty-two  feet  long,  twenty  feet 
wide;  and  they  will  cost,  each,  $1,426  98,  including  all  contingencies. 

1.  Hence,  twenty-two  cribs,  at  $1,426  98  each,  gives  for 

the  pier  extensions $31, 393  56 

2.  For  repairs  of  the  old  piers •  •  •  5, 750  00 

3.  For  dredging  12,500  cubic  yards,  at  14  cents  per 

cubic  yard 1,750  00 

Total  required  for  Ashtabula  harbor,  Ohio  •  •  •  •        38,893  56 


I  would  recommend  that  this  sum  be  granted  in  two  annual  appro- 
priations, as  follows,  viz: 

The  first  year $25,000  00 

The  second  year 13,893  56 

Amount  as  before *      38,893  56 


24.    CONNEAUT  HARBOR,   OHIO. 

The  la6t  appropriation  made  for  this  harbor  was  ten  thousand  dol- 
lars, (10,000,)  in  the  year  1852.  No  balance  of  that  appropriation 
now  remains.  The  whole  was  expended  upon  the  work  before  I  was 
placed  in  charge. 

A  new  appropriation  is  now  required  to  complete  the  piers  here  by 
extending  them  out  to  twelve  feet  depth  of  water  at  the  mean  stage 
of  Lake  Erie. 

This  will  require  an  extension  of  the  west  pier  of  352  and  an 
extension  of  the  east  pier  of  288  feet.     The  first  will  require  an 
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addition  of  eleven  (11)  cribs,  and  the  second  an  addition  of  nine  (9) 
cribs;  total  twenty  cribs,  each  thirty-two  feet  long,  twenty  feet 
wide,  and  twelve  (12)  feet  average  height  from  the  bottom  to  the 
water  surface.     They  will  cost,  each,  $1,426  98. 

1.  Hence,  twenty  cribs,  at  $1,426  98  each,  will  cost-.      $28,539  60 

To  which  add: 

2.  For  repairs  of  present  piers 1, 250  00 

3.  For  dredging  18,000  cubic  yards,  at  14  cents  per 

cubic  yard • 2,520  00 

Amount  required  for  Conneaut  harbor,  Ohio-  •  •  •        32,309  60 


I  would  recommend  that  this  sum  be  divided  into  two  annual  ap- 
propriations, as  follows,  viz: 

The  first  year $20,000  00 

The  second  year 12,309  60 

Total,  as  above 32,309  60 


25.     ERIE   HARBOR,    PENNSYLVANIA. 

This  is  the  only  harbor  on  the  lakes  which  belongs  to  the  State  of 
Pennsylvania. 

It  is  of  great  importance  to  her  inland  trade,  and  will  be  of  still 
greater  importance  when  the  Sunbury  and  Erie  railroad,  now  in  pro- 
gress of  construction,  shall  be  completed. 

The  grading  is  all  completed  for  this  road,  and  the  rail  track  is 
mostly  laid.  It  will  be  completed  and  in  operation  some  time  during 
the  present  winter,  probably  as  early  as  January,  1859.  It  will  open 
a  direct  communication  between  Philadelphia  and  Erie.  It  will  con- 
stitute an  important  link,  both  for  commerce  and  travel,  lying  entirely 
within  the  State  of  Pennsylvania  and  connecting  her  great  Atlantic 
port  with  her  only  lake  port.  The  route  passes  through  a  region  of 
country  abounding  in  agricultural  and  mineral  wealth. 

The  State  of  Pennsylvania,  through  the  influence  of  this  great  work 
of  internal  improvement,  is  deeply  interested  in  the  preservation  of 
the  harbor  of  Erie  in  good  condition  for  the  easy  accommodation  of 
the  largest  class  of  lake  vessels. 

The  general  commerce  of  the  lakes  must  often  look  to  this  harbor, 
also,  as  a  port  of  refuge  from  the  frequent  and  sudden  gales  which 
prove  every  year  so  destructive  to  shipping  and  to  human  life.  All 
these  considerations,  added  to  the  value  of  this  harbor  as  a  naval 
station  and  port  in  time  of  war,  seem  to  constitute  a  strong  claim  on 
the  government  to  complete  its  improvement,  and  I  would  respect- 
fully recommend  immediate  attention  to  it. 

In  my  annual  report  for  1857,  the  repairs  which  were  then  required, 
in  order  to  stop  breaches  in  the  piors  of  this  harbor,  were  fully  stated. 
An    immediate  appTopnaWoxi  iox  \)da&  ^«^^QAa.l  object  was  urgently 
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recommended,  but  it  was  not  granted.  •  The  additional  dilapidation 
which  has  since  taken  place  on  portions  of  the  piers  which  were  built 
at  an  early  period,  makes  a  larger  sum  now  necessary  to  put  them  in 
proper  order. 

The  northwest  channel  pier  is  much  injured  in  several  places.  The 
extreme  crib,  situated  at  the  lake-ward  extremity  of  this  pier,  is 
greatly  damaged  by  the  collision  of  vessels  while  entering  the  harbor 
in  strong  gales  of  wind. 

The  deepest  water  is  near  this  point,  and  the  channel  being  narrow 
here  for  the  larger  class  of  vessels,  they  are  compelled,  for  fear  of 
getting  aground,  to  run  close  to  this  pier-head.  Of  course  collisions 
will  often  take  place  in  dark  weather  until  the  channel  shall  be 
widened  here  by  dredging,  a  measure  that  ought,  in  our  opinion,  to 
be  immediately  resorted  to.  The  beacon  light  formerly  stood  at  the 
extremity  of  this  pier,  but  its  security  having  been  rendered  precari- 
ous by  these  collisions  near  its  base,  and  by  its  having  been  once 
dragged  down,  as  I  was  informed,  by  the  yards  of  a  vessel  while  pas- 
sing close  to  the  pier  in  entering  the  harbor,  this  beacon  has,  under 
the  direction  of  the  officer  acting  under  the  Light-house  Board,  been 
recently  removed  further  inward  and  placed  on  a  separate  foundation 
beyond  the  reach  of  similar  accidents. 

There  are  four  other  bad  breaches  in  this  pier,  which  are  growing 
worse  every  day.  The  first  is  250  feet,  and  the  second  is  350  feet 
from  the  lakeward  end  of  the  pier.  Each  is  about  thirty  (30)  feet 
long,  and  if  not  soon  repaired,  they  will  grow  into  one  wide  breach 
of  one  hundred  and  sixty  (160)  feet  in  length,  measured  along  the 
pier.  There  are  two  others  further  in  towards  the  harbor,  of  twenty- 
five  (25)  feet  length  each. 

This  portion  of  the  pier  was  constructed  according  to  the  old  and 
now  exploded  fashion  of  using  wooden  pins  (treenails)  for  fastening 
the  timbers  together,  instead  of  bolts  of  wrought  iron.  The  weight 
of  the  stone  ballast  within  the  cribs  has,  in  many  places,  broken 
these  treenails  below  the  water  level,  and  as  a  necessary  consequence 
the  same  weight  has  pressed  the  timbers  which  form  the  main  wall,  or 
water-face  of  the  pier,  entirely  out  of  place.  Repairs  are  in  such 
cases  difficult  and  expensive.  They  can  only  be  made  by  first  tearing 
away  the  original  work  and  rebuilding  in  place  of  it,  or  by  protecting 
the  whole  water-face  of  the  pier  by  means  of  close  piling  of  oak  tim- 
ber, hewn  or  sawed  one  foot  square,  clear  of  sap. 

The  harbor,  or  bay-end  of  this  pier,  is  entirely  torn  away  above  the 
water-level  for  a  length  of  fifty  (50)  feet.  It  has  been  done  by  the 
collision  of  vessels,  which,  in  order  to  keep  in  a  sufficient  depth  of 
water,  are  obliged  to  pass  within  twenty  (20)  feet  of  this  point.  The 
channel  should  be  widened  here  by  dredging.  The  immersed  part  of 
the  pier  should  be  built  up  again  to  its  proper  height  above  the  water. 
In  its  present  condition,  being  concealed  from  view,  it  is  dangerous 
to  every  vessel  that  passes  down. 

The  north  breakwater  pier  was  injured  by  autumn  and  winter  gales, 
so  frequent  since  the  date  of  my  last  annual  report.  Its  repair  was 
then  estimated  to  cost  $1,873  00.     It  is  now  estimated  ^t  VI^^^^  ^^^ 
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as  will  appear  by  the  item  in  the  accompanying   estimate,  marked 
D  1. 

This  structure,  like  the  one  previously  mentioned,  is  much  weaker 
from  the  fact  that  wooden  trenails  were  used  for  binding  the  timbers 
together.  Iron  bolts  cannot,  I  conceive,  be  dispensed  with  for  such 
a  purpose,  and  there  is  economy  in  the  end  produced  by  the  free  me 
of  the  best  American  wrought  iron  for  all  such  purposes. 

The  brushwood  (facines)  placed  by  the  late  Colonel  William  Turn- 
bull  to  stop  the  breach  near  Peninsula  Point,  has  proved  of  good  eflFect 
The  depth  in  this  breach  is  now  greater  than  usual,  owing  to  the  pre- 
sent unusual  height  of  the  surface  of  Lake  Erie. 

I  recommend  that  this  mode  of  closing  this  breach,  and  the  like  one 
of  protecting  the  lakeward  shore  of  the  island  from  further  abrasion, 
be  persevered  in. 

Dredging  is  immediately  required  along  the  channel  between  the 
piers,  and  near  the  entrance  from  the  lake. 

I  would  recommend  that  the  northwest  channel-pier  be  extended 
out  224  feet  by  the  addition  of  7  (seven)  cribs,  each  thirty-two  feet 
long,  twenty  feet  wide,  and  of  an  average  height  of  twenty  feet  from 
bottom  to  top. 

The  Sunbury  and  Erie  Railroad  Company  has  constructed  a  line  of 
pier  work,  consisting  of  a  succession  of  detached  cribs  parallel  to  the 
old  United  States  eastern,  or  southeastern  channel  pier,  and  nearer  to 
the  southeastern  shore  of  the  bay.  The  channel  bounded  by  this 
company's  pier  on  the  one  side,  and  the  United  States  northwestern 
channel  pier  on  the  other,  is  thus  much  widened  and  better  adapted 
to  the  present  state  of  the  lake  commerce  carried  on  at  this  port.  It 
is  not  now,  therefore,  recommended  to  repair  this  old  United  States 
southeastern  channel  pier. 

It  is  probable  that  it  may  become  necessary  at  a  future  time,  not 
far  distant,  to  remove  the  greater  portion  of  it. 

For  the  objects  above  specified  I  beg  leave  to  refer  to  the  accom- 
panying estimates  marked  D  1,  amounting  as  follows,  viz: 

1.  For  the  repair  of  the  northwestern  channel  pier $4,500 

2.  For  the  repair  of  the  north  breakwater  pier 2,350 

3.  For  dredging  the  channel  within  the  bay,  and   also  the 

ship  entrance  lakeward  of  the  channel  piers 15,000 

4.  For  stopping  the  breach  near  Peninsula  Point 2, 200 

5.  For  protecting   the   lakeward   shore  of  the  island  from 
abrasion 3, 500 

6.  For  extending  the  northwest  channel  pier 14,840 

Amount  required  for  Erie  harbor,   Pennsylvania 42,590 


In  view  of  the  great  value  of  this  harbor  to  the  lake-coast  com- 
merce, as  well  as  to  a  very  large  portion  of  the  people  of  Pennsylva- 
nia, I  recommend  that  this  sum  be  granted  in  one  appropriation. 

The  appropriation   for  this   harbor  made    in    1852  having  been 
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expended,  it  became  my  duty  under  the  regulations  of  the  War  De- 
partment, to  dispose  if  possible  by  sale  of  the  public  property  which 
remained  unapplied  to  the  works,  and  from  the  proceeds  to  close  all 
outstanding  accounts  against  said  harbor. 

Accordingly  in  April,  1857,  I  directed  the  custodian  of  the  property 
there  to  advertise  it  for  sale,  and  to  invite  bids  for  it.  This  was  done 
by  advertisements  in  the  ** Erie  Weekly  Observer."  from  the  11th 
to  the  25th  of  April,  1857.  A  copy  of  that  advertisement  is  hereto 
attached,  marked  D  2.  No  bids  were,  however,  received;  nor  could, 
the  custodian  succeed  in  disposing  of  the  property  on  any  terms  short 
of  a  complete  sacrifice,  about  equivalent  to  giving  it  away. 

Again  I  caused  this  property  to  be  advertised  both  in  the  **Erie 
Weekly  Observer"  and  also  in  the  **Bufialo  (N.  Y.)  Daily  Courier, 
from  January  30  to  March  4  and  6,  and  thence  again  to  April  1,  1858, 
and  every  effort  within  my  power  was  made  to  dispose  of  it  on  any 
thing  like  reasonable  terms,  but  without  success.  No  bids  were 
offered. 

The  quarterly  returns  will  show  that  this  timber  cost  the  United 
States  more  than  three  thousand  dollars,  ($3,000,)  and  I  could  not 
abandon  it  in  order  to  discharge  the  custodian.  Yet  there  was  no 
money  to  pay  him  his  monthly  wages. 

The  timber  is  still  valuable  for  the  purposes  of  the  United  States 
in  making  the  repairs  that  must  go  on  at  Erie  so  soon  as  another 
appropriation  shall  be  made.  It  gives  the  custodian,  however,  a 
claim  for  his  services  beyond  the  time  that  there  was  any  money  to 
pay  him,  a  case  which  is  anomalous  under  the  rule  laid  down  for  the 
sale  of  public  property  when  an  appropriation  shall  be  exhausted. 

I  submit  it  for  the  decision  of  the  proper  authority. 

After  I  reported  the  condition  of  the  United  States  steam  dredge- 
boat  for  Lake  Erie,  by  my  letter  No.  183,  of  September  3,  1857,*  and 
also  after  I  received  the  authority  to  repair  her,  contained  in  your 
reply  of  November  11,  1857,*  I  found  that  she  lay  sunk  in  the  dock 
at  Erie  from  a  hole  in  her  bottom  made  by  getting  on  her  anchor. 

I  made  arrangements  with  a  party  at  Buffalo,  New  York,  to  raise 
and  repair  her;  but  on  a  personal  inspection  of  her  in  the  early  part 
of  August  last,  I  came  to  the  conclusion  that  she  was  safer  as  she  lay, 
inasmuch  as  her  machinery  had  been  taken  out  and  stored  ashore, 
and  there  were  scarcely  funds  enough  to  raise  her  and  put  her  on  a 
dry  dock  and  repair  her.  She  lies  in  a  safe  position  and  will  be  less 
liable  to  injury  than  if  raised  and  left  unemployed. 

When  a  new  appropriation  shall  pass  for  her  employment  she  will 
be  properly  attended  to. 

*  See  documentt  marked  L  6,  and  L  7,  at  pagei  117  and  118  of  Senate  Ex.  Doo.  No. 
42  of  the  35th,  CongreM,  lit  leiuon. 


1180  BEPOBT  OF   THE 


D   1. 

Esfimcde  of  the  cost  of  repairs  immediately  required  at  Erie  harbor^ 
Pennsylvania,  of  extending  the  northwestern  channd  pier  22^  feet  lake- 
ivard,  and  of  dredging. 

1.  Repair  of  the  northwestern  channel  pier: 

•For  repairing  the  lakeward  end  of  this  pier  by  tearing 
away  the  timber  work  to  the  lowest  water  surface, 
and  then  building  up  and  filling  with  stone  to  the 
flooring  at  top $1, 500  00 

For  repairing  four  breaches  in  this  pier,  described  in 

the  report 1,425  00 

For  rebuilding  50  feet  in  length  of  the  bay  end  of  this 

pier,  to  a  height  of  5  feet  above  the  high  water  level-  1,575  00 

Total  for  the  northwest  channel  pier $4, 500  00 

2.  For  the  repair  of  the  north  breakwater  pier: 

For  materials  and  workmanship $2, 350  00 

3.  For  dredging: 

For  excavating  and  removing  25, 000  cubic  yards  from 
the  channel  of  the  inner  bay,  at  20  cents  per  cubic 
yard $5,000  00 

For  excavating  and  removing  20,000  cubic  yards  from 
the  outer  bar,  at  50  cents  per  cubic  yard,  being  rocky 
in  many  places 10,000  00 

Total  for  dredging 15,000  00 

4.  For  stopping  the  breach  near  Peninsula  point  with 

brush  wood $2, 200  00 

5.  For  protecting  the  lakeward  shore  of  the  island  from 

abrasion  by  brush  wood $3, 500  00 

6.  For  extending  the  northwest  channel  pier  224  feet  lakeward: 
This  will  require  seven  cribs,  each  32  feet  long,  20  feet 

wide,  and  of  an  average  height  of  20  feet  from  bottom 
to  top.  This  will  require  seven  cribs  to  be  con- 
stmcted  as  per  the  drawings  in  the  sheet  marked  G  . 
20,  in  the  Topographical  Bureau,  and  the  specifica- 
tions in  the  table  marked  T  2,  printed  at  pp.  16  to 
18  of  Senate  Ex.  Doc.  No.  16,  of  the  34th  Congress, 
3d  session.  The  cost  of  each  crib  is  estimated  at 
$2, 120.     Therefore  for  the  7  cribs $14, 840  00 


SECRETARY   OP  WAR  1181 


BecapitvlcUion. 

1.  For  the  repair  of  the  northwestern  channel  pier  •  •  •  •        $4,500  00 

2.  For  the  repair  of  the  north  breakwater  pier 2, 350  00 

3.  For  dredging  the  channel  within  the  bay,  and  also 

the  ship  entrance  lakeward  of  the  channel  piers 15,000  00 

4.  For  stopping  the  breach  near  Peninsula  point  with 

brush  wood  (facines) 2,200  00 

5.  For  protecting  the  lakeward  shore  of  the  island  from 

abrasion 3,500  00 

6.  For  extending  the  northwest  channel  pier 14, 840  00 

Amount  required  for  Erie  harbor,  Pennsylvania  •        42, 590  00 

J.  D.  GRAHAM, 
Major  Corps  of  TopH.  En^ra^  Bvt.  Lieut  Col,  SupHg  ik\^r. 

Office  General  Superintendence  of  Lake  Harbor  Works, 

Chicago^  November  15,  1858. 


D2. 

[From  the  Erie  (Pa  )  Weekly  ObBenrer,  from  April  U  to  April  25,  1857.] 
Oovemment  timber  for  sale. 

Sealed  proposals  will  be  received  by  the  undersigned  until  the  1st 
day  of  May,  for  the  following  lot  of  white  oak,  cucumber,  ash,  and 
hemlock  timber,  lying*  on  the  bank  of  the  lake  at  the  foot  of  Holland 
street,  at  A.  J.  Kelso's  warehouse,  and  at  north  end  of  the  bay,  near 
the  old  carpenter  shop. 

198  white  oak  piles  12  by  12  inches,  24  feet  long. 

4,520  feet,  board  measure,  white  oak  timber,  12  by  12  inches,  30 
feet  long  and  6  by  10,  14  feet  long  for  dock  timber  and  ties,  square 
hewed,  full  corners. 

176,294  feet,  hemlock,  same  size  as  No.  146, 620  feet,  board  measure. 
Cucumber  and  ash,  same  size  and  length  as  white  oak. 

The  bids  should  be  made  by  the  thousand  feet,  board  measure. 

Terms  of  sale  cash,  20  per  cent,  in  hand  on  day  of  sale,  balance  ae 
soon  as  measured  and  delivered. 

J.  J.  LINTS, 
United  States  Agent  and  Custodian, 

Erie,  April  W,  1857. 
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.  ■  ^' 

^JinvMTj  30  to  HATch  6,  1858.] 

EsHmate  of  the  cost  0/  yr^  f^  sale. 

Pennsylvania,  ofexte      f     ^-^ y^ 

vxird,  and  ofdreda       ^^  V;;>ed  until  the  Ist  day  of  April,  1858, 

/y//i^  Erie,  Pennsylvania,  viz:  White  oak, 
1.  Repair  of  the  r  ^^f^/ff^ timber,  lying  on  the  bank  of  the  lake  at 

•For  repairing  th  ,^K/>;i/;  at  A.  J.  Kelso's  warehouse,  and  at  the 

away  the  tir       r;>-^^"^/ir  the  old  carpenter  shop.     Dimensions  as 

and  then  ^      ,:^-';/ >^>'' ^ 

floorings^    /':y       .         ^  J^""^^'.     .^\. 

For  repair-    /^'^  ,/»^hj^e  oak 24  feet     12  x  12 

the  rer      /^'    M'^f/  ^'^^^^  ^^^ 20  feet  6x10 

For  reV       ,;j^'f/^^^^of  o^^<^^^^^^  ^^^  ^^ 30  feet  12  x  12 

Dier         ^'^r^^'^^f^  ^^  cucumber  and  ash 16  feet  12  x  12 

*  ,  aw  .hic'^  .  _r  ^««^.«,^u<^-M  ^-^A  ^cV*      ,,,...  20  feet  8  x     8 


16  feet       8x8 

.^ci^^-  -  ^^^.v,^^ 30  feet     12  x  12 

2  '^   bic  feet  of  hemlock 16  feet     12  x  12 

F  r  i'^  ^^^^  ^^  hemlock 20  feet       8  x    8 

^'  ^'  uids  should  be  made  for  the  cubic  foot,  for  each  kind  of  timber 

'^^^ly-     Parties   can  bid  for  the  whole  or  in   parcels  to   suit. 

5^/^^r*proposals  must  be   addressed   to   Lieutenant   Colonel  J.    D. 

"i^,   superintending   engineer  of   lake  harbors,    Chicago,    Illi- 

^C   and  will  be  subject  to  the  decision  of  that  oflSce.     Terms  of 

^%':  Specie  of  United  States  coin,  to  be  paid  as  soon  as  measured 

^d  delivered. 

Dbie,  January  30,  1858. 


D  4. 

[From  the  Bn£falo  (K.  T. )  Daily  Courier,  from  January  SO  to  March  4,  1858,  and  thence  to 

April  1,  1868.] 

Oovernment  timber  for  sale. 

Sealed  proposals  will  be  received  until  the  first  day  of  April,  1858, 
for  the  following  lot  of  timber,  at  Erie,  Pennsylvania,  viz :  White  oak, 
cucumber,  ash,  and  hemlock  timber,  lying  on  the  bank  of  the  lake, 
at  the  foot  of  Holland  street,  at  A.  J.  Kelso's  warehouse,  and  at  the 
north  end  of  the  bay,  near  the  old  carpenter  shop.  Dimensions  as 
follows,  viz: 

Length.  Sise. 

3, 744  cubic  feet  of  white  oak 24  feet     12  x  12 

133  cubic  feet  of  white  oak 20  feet       6  x  10 

5,040  cubic  feet  of  cucumber  and  ash 30  feet     12  x  12 

160  cubic  feet  of  cucumber  and  ash 16  feet     12  x  12 

3,075  cubic  feet  of  cucumber  and  ash 20  feet       8x8 


't 
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Length.  Siase. 

;jibic  feet  of  cucumber  and  ash 16  feet       8x8 

^c  feet  of  hemlock 30  feet     12  x  12 

^c  feet  of  hemlock 16  feet     12  x  12 

at)ic  feet  of  hemlock 20  feet       8x8 

oids  should  be  made  for  the  cubic  foot,  for  each  kind  of  timber 

lately.     Parties  can  bid  for  the  whole  or  in  parcels  to  suit.     All 

jposals  must  be  addressed  to  Lieutenant  Colonel  J.  D.  Graham, 

.Huperintending  engineer  of  lake  harbors.  Chicago,  Illinois,  and  will 

be  subject  to  the  decision  of  that  office.     Terms  of  sale :  specie  of 

United  States  coin,  to  be  paid  as  soon  as  measured  and  delivered. 

Erie,  January  30,  1858. 

26.  DUNKIRK   HARBOR,  NEW  YORK. 

In  regard  to  this  harbor  I  will  refer  to  my  annual  report  of  last 
year.  It  is  printed  at  pp.  119  to  122  of  Senate  Ex.  Doc.  No.  42  of 
the  35th  Congress,  1st  sesion. 

The  estimate  then  submitted  for  repairs  was  $5,299  96.  Nothing 
was  however  appropriated  and  the  works  have  suffered  so  much 
that  I  am  obliged  now  to  ask  for  $7,320  for  that  purpose. 

In  addition  to  this  item  I  recommend  that  $80,363  73  be  appro- 
priated for  continuing  this  work,  which,  added  to  the  above  item  for 
repairs,  makes  the  sum  of  $87,683  73  as  required  for  this  work  by 
the  first  appropriation. 

27.  BUFFALO  HARBOR,  NEW  YORK. 

No  work  has  been  done  at  this  harbor,  for  want  of  means,  since 

1856.  It  is  in  a  worse  condition  than  that  which  was  stated  in  my 
annual  report  for  1857.  The  sum  of  $27,679  35  was  then  estimated 
as  necessary  for  repairs.  I  estimate  that  $30, 000  (thirty  thousand 
dollars)  are  now  necessary  for  the  repairs  of  the  parts  specified  in 
that  report,  and  I  would  recommend  that  it  be  granted  in  one  appro- 
priation. Please  see  my  report  for  1857  on  this  harbor,  printed  at 
pp.  122  and  123,  inclusive,  of  Senate  Ex.  Doc.  No.  42  of  the  35th 
Congress,  Ist  session. 

AN  ADDITIONAL  STEAM  DREDGE  BOAT  FOR  LAKE  ERIE. 

I  beg  leave  here  to  renew  my  recommendation  for  an  additional 
steam  dredge  boat  and  six  mud  scows  for  Lake  Erie,  and  to  refer  you 
to  my  views  on  this  subject  as  expressed  in  my  annual  report  for 

1857,  printed  at  pp.  123  to  126  of  Senate  Ex.  Doc.  No.  42  of  the 
35th  Congress,  1st  session,  and  also  to  the  estimates  therein  given  in 
full  detail  of  items,  amounting  to  the  sum  of  $19,232,  which  I  would 
recommend  to  be  granted  in  one  appropriation,  at  as  early  a  day  as 
may  be  considered  expedient. 

Also  the  sum  of  $1,950  for  raising  and  repairing  the  United  States 
steam  dredge  boat  now  lying  at  Erie,  as  per  estimate  printed  at  page 
126  of  said  document 
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IV.  LAKE  ONTARIO  HARBOR  WORKS. 
28.    OAK   ORCHARD   HARBOR,    KEW   YORK. 

The  balance  of  the  last  appropriation  for  this  harbor  was  expended 
in  dredging  in  the  summer  and  autumn  of  1857. 

The  benefit  of  that  work  continues  to  be  felt  and  appreciated,  and 
it  is  very  desirable  that  it  should  be  pushed  still  further. 

I  beg  leave  here  to  renew  my  estimate  of  last  year  for  the  comple- 
tion of  this  harbor  on  the  plan  therein  referred  to.  The  whole  sub- 
ject will  be  found  in  my  annual  report  for  that  year,  as  printed  in 
Senate  Ex.  Document  No.  42  of  the  35th  Congress,  1st  session,  at 
pp.  127  to  137,  inclusive. 

The  estimates  are  given  in  full  detail  at  pp.  136  and  137. 

The  items  are  as  follows,  viz: 

1.  For  the  pier  extensions $46,927  80 

2.  For  dredging 4,834  10 

Total  for  completing  Oak  Orchard  harbor.  New  York       51,761  90 

I  would  recommend  that  this  sum  be  granted  in  three  ^qual  annual 

appropriations,  each  of $17, 253  97 

To  which  add  the  amount  required  immediately  for  re- 
pairs, as  per  estimate  marked  0  13,  at  page  136  of 
the  above  mentioned  document 9, 736  65 

Amount  required  for  the  first  year's  appropriation  for 

Oak  Orchard  harbor.  New  York 26,990  62 

29.    GENESEE  RIVER   HARBOR,  KEW  TORK. 

This  harbor  is  at  the  mouth  of  Genesee  river.  It  was  formerly 
called  Charlotte  harbor. 

The  last  appropriation  by  Congress  was  twenty  thousand  dollars 
($20,000)  for  this  harbor,  in  the  year  1852.  It  was  nearly  all 
expended  the  following  year,  under  the  direction  of  Colonel  Turn- 
bull,  in  repairing  the  west  pier,  which  is  1,943  feet  long,  and  was  in 
a  very  bad  condition  before  he  had  it  attended  to. 

The  east  pier  was  reported  by  Colonel  TumbuU,  as  long  ago  as 
September,  1853,  to  be  in  a  very  bad  condition,  and  an  appropriation 
of  $21,530  was  recommended  by  him  for  its  repair  ;  but  it  was  not 
granted,  and  the  dilapidation  went  on  to  such  a  degree  that  it  must 
now  be  entirely  rebuilt  from  two  feet  below  to  five  feet  above  the 
water  level.  There  are  also  portions  that  are  dilapidated  to  a  great 
depth  below  the  water  surface,  and  as  that  distinguished  and  much 
lamented  officer  justly  stated  in  his  annual  reports  for  1855  and  1856, 
**  in  moderate  gales  of  wind  it  is  entirely  submerged,  which  renders 
the  approach  of  vessels  to  the  entrance  very  dangerous.'' 
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For  the  repairs  now  required   I   present  the  estimate  herewith 
marked  E,  amounting  to  $41,084  34.  ' 

In  order  to  the  timely  saving  of  the  harbor,  it  would  be  judicious 
grant  this  sum  in  one  appropriation. 


E. 

Estimate  cf  the  cost  of  repairing  the  East  pier  of  Genesee  River  harbor, 
by  tearing  away  the  old  work  to  two  feet  bdow  the  water  level,  and 
then  building  up  to  five  feet  above  that  level.  Total  height  of  new 
tvork,  7  feet. 

For  76,288  lineal  feet  of  oak  timber  hewn  or  sawed  1 

foot  square,  at  18  cents  per  foot $13,731  84 

For  95,488  feet,  board  measure,  of  white  oak  plank  3 
inches  thick  and  8  inches  wide,  in  pieces  20  feet  long, 
for  flooring,  at  $18  per  M 1,718  78 

For  67,392  pounds  of  wrought  iron,  1  inch  square,  for 

bolts,  at  4  cents  per  pound 2, 695  68 

For  8,768   pounds  of  wrought  iron   spikes   |  inch  by  | 

inch  square,  at  7^  cents  per  pound 657  60 

For  1,376  cords  of  ballast  stone,  at  $3  50  per  cord 4,816  00 

Cost  of  materials 23,619  90 

For  superintendence,  carpentry  and   labor,  at  $120  per 

32  lineal  feet 7,627  50 

Cost  of  new  work 31, 247  40 

For  tearing  away  and  removing  the  materials  of  the  old 

decayed  work,  2,034  lineal  feet,  at $3  per  lineal  foot-  •        6,102  00 

Sum 37,349  40 

Add  10  per  cent  for  contingencies 3, 734  94 

Amount  required  for  Genesee  River  harbor,  New  York-      41,084  34 

J.  D.  GRAHAM, 
Major  U.  8.  Corps  Top.  Eng.,  Bvt.  Lt.  Gdonel,  Supfg  Engr. 

Office  General  Superintendence  op  Lake  Harbor  works, 

Chicago,  November  15,  1858. 

30.  SODUS  bay  harbor,  WAYNE  COUNTY,  NEW  YORK. 

There  has  been  no  appropriation  for  this  harbor  since  1852,  when 
there  was  one  of  ten  thousand  dollars,  ($10,000.) 

This  was  entirely  inadequate  to  the  repairs  of  the  piers  then 
needed.    It  was  nearly  all  expended  in  1853,  under  the  late  Colonel 
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Tumbnll,  in  repairing  east  channel  pier,  and  a  part  of  the  east 
harbor  pier. 

The  remainder  of  the  east  harbor  pier,  and  also  the  entire  weat 
pier  from  the  point  formeriy  occupied  by  the  beacon  light  to  the 
beach,  is  entirely  rotten,  and  both  must  be  rebuilt  from  two  feet 
below  the  water  level   to  five  feet  above  that  level. 

It  was  predicted  in  my  last  annual  report  that  unless  repairs  were 
soon  made,  this  beacon-light  would  be  overthrown  by  the  first  severe 
storm. 

The  prediction  was  verified  in  November,  1857,  much  to  the  incon- 
venience of  navigation  here. 

For  full  information  respecting  this  harbor,  the  dredging  which 
was  done  there  under  my  direction  last  season,  the  improvements  that 
are  projected  to. connect  with  it,  and  the  amount  necessary  to  com- 
plete it,  I  beg  to  refer  to  my  last  annual  report,  which  is  printed  in 
Senate  Ex.  Doc.  No.  42,  of  the  35th  Congress,  1st  session,  at  pp. 
139  to  147. 

I  beg  leave  also  to  renew  my  estimate,  therein  presented  in  full 
detail,  marked  Q  1,  at  page  141,  amounting  to $40, 806  00 

In  order  to  save  this  harbor,  I  recommend  that  the  above  sum  be 
granted  in  one  appropriation. 

31.    SODUS  BAT  aARBOB,    CAYUGA   COXJNTT,   NEW  YORK, 

The  only  appropriation  for  this  work  was  ten  thousand  dollars, 
($10,000,)  in  1852. 

The  work  was  commenced  in  the  year  1854,  and  two  hundred  and 
forty  (240)  feet  in  length  of  the  west  pier  was  built,  and  a  deposit  of 
stone  was  made  to  connect  it  with  the  west  shore  of  the  bay,  in  order 
to  the  formation  of  a  beach  which  proved  advantageous. 

A  channel  eight  feet  deep  was  excavated  from  the  bay  to  the  lake. 
Want  of  means  has  prevented  the  continuation  of  the  work  by  the 
United  States. 

For  full  information  in  regard  to  the  great  natural  advantages  of 
this  harbor,  and  the  improvements  which  have  already  been  con- 
nected with  it,  and  those  which  are  going  on,  I  beg  to  refer  to  the 
part  of  my  annual  report  for  1857,  printed  at  pp.  147  to  153  in  Senate 
Ex.  Document  No.  42,  of  the  35th  Congress,  1st  session. 

I  also  beg  to  renew  my  estimates  for  this  work,  which  will  be  found 
printed  in  ftdl  detail  of  items  at  pp.  148  and  149  of  said  document, 
amounting  to  $52,602  18. 

I  recommend  that  this  sum  be  granted  in  two  annual  appropria- 
tions, as  follows,  viz: 

The  first  year $30,000  00 

The  second  year 22, 602  18 

Amount,  as  above,  required  for  Sodus  Bay  harbor, 

Cayuga  county.  New  York 52, 602  18 
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The  larger  sum  is  required  the  first  year  in  order  to  procure  the 
necessary  materials  and  machinery  in  advance. 

32.    OSWEGO   HABBOB,   NEW  TOBK. 

The  precarious  condition  of  the  works  for  the  protection  of  this 
admirable  commercial  port  was  fully  set  forth  in  my  annual  report  for 
1867,  and  an  appropriation  was  earnestly  asked  for,  in  order  to  enable 
us  to  commence  with  the  opening  of  the  spring  of  1858  the  repairs 
which  were  most  needed.  Unfortunately  no  aid  was  granted,  and,  as 
was  fully  anticipated  and  predicted  in  such  an  event,  the  work  of 
dilapidation  has  gone  on  since  the  date  of  that  report  at  a  fearful  rate. 

It  has  been  painful  to  look  on  and  see  portions  of  that  structure, 
consisting  of  heavy  stone  masonry,  crumble  in  our  very  sight,  with- 
out the  means  to  check  the  work  of  desolation. 

A  timely  appropriation  would  have  saved  a  very  large  expenditure, 
which  must  now  be  applied  to  putting  the  works  in  an  efficient  and 
safe  condition.  The  local  authorities  have  liberally  contributed  a 
portion  of  the  means  necessary  for  the  most  urgent  of  the  repairs  that 
were  needed,  but  they  were  not  adequate  for  the  remedy  of  the  whole 
evil. 

I  would  refer  here  to  my  report  on  this  harbor,  as  printed  at  pp. 
153  to  171  in  Senate  Ex.  Document  No.  42,  of  the  35th  Congress, 
Isi  session. 

At  pp.  155  and  156  will  be  found  an  estimate  in  detail  for  what  was 
then  needed,  amounting  to  $46,391  44. 

The  best  I  can  now  do  is  to  renew  that  estimate  with  an  increase 
of  fifteen  per  cent.,  that  is  to  say,  $6,958  71  for  the  increased  damage 
which  the  work  has  sustained  since  the  date  of  that  report,  which 
will  bring  the  sum  now  required  for  this  harbor  to  the  sum  of 
$53,350  15. 

This  sum  judiciously  applied  would  put  the  harbor  works  in  a 
secure  condition,  and  I  would  respectfully  recommend  the  granting 
of  it  in  one  appropriation. 

33.  OGDENSBUBG  HABBOB,  NEW  YOBK. 

In  regard  to  this  harbor  I  beg  to  refer  to  my  last  annual  report  as 
embodying  all  the  information  I  have  to  offer  in  reference  to  it.  I 
would  renew  the  recommendation  therein  contained  that  an  appro- 
priation of  twenty  thousand  dollars  ($20,000)  be  granted  for  this 
harbor,  to  be  applied  according  to  such  plan  as  may  be  presented  to 
the  War  Department  and  approved  by  it. — (See  page  171  of  the 
above  mentioned  Senate  document.) 

AN   ADDITIONAL  STEAM  DBEDGE   BOAT  FOB  LAKE  ONTABIO. 

I  beg  to  renew  here  my  recommendation  of  last  year  that  an  addi- 
tional steam  dredge,  with  six  mud  scows,  be  immediately  constructed 
for  the  harbors  on  Lake  Ontario.  The  importance  of  dredging  was 
fully  discussed  in  that  report  and  need  not  be  repeated  here. 
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I  renew  the  estimate  given  at  page  172  of  the  above  mentioned 
Senate  document,  amounting  for  this  object  to  $19,232. 

V.  LAKE  CHAMPLAIN  HARBOR  WORKS. 
34.    BURLINGTON    BREAKWATER,    VERMONT. 

No  appropriation  having  been  granted  for  this  work  since  it  was 
committed  to  my  charge,  nothing  has  been  done  within  that  period. 

The  work,  although  highly  useful  in  its  present  condition,  requires 
to  be  extended  on  the  plan  described  in  my  annual  report  in  order  to 
afford  a  more  complete  shelter  from  northwest  winds  to  vessels  seeking 
a  safe  anchorage  behind  it. 

For  this  purpose,  and  certain  repairs  that  are  much  needed,  I  beg 
to  renew  the  estimate  which  I  presented  in  fall  detail  with  my  last 
annual  report,  to  be  found  at  pages  172  to  174  of  the  above  mentioned 
Senate  document. 

The  items  are  as  follows,  viz : 

1.  For  completing  unfinished  work  and  for  repairs $2, 186  40 

2.  For  extending  the  breakwater  200  feet  to  the  north- 
ward      19,099  91 

Amount  required  to  complete  the  Burlington  breakwater, 

Vermont 21, 286  31 


35.  THE  POUR  STEAM  DREDGE  BOATS  ON  THE  LAKES. 

There  are  now  four  steam  dredge  boats  on  the  lakes  within  the 
district  assigned  to  my  charge,  namely:  One  on  Lake  Michigan,  one 
on  Lake  Erie,  one  on  Lake  Ontario,  one  on  Lake  Champlain. 

There  is  no  more  vital  interest  to  the  lake  harbors  than  that  these 
valuable  machines  should  constantly  be  kept,  together  with  their 
attendant  mud-scows,  in  good  working  condition. 

A  special  appropriation  is  however  absolutely  necessary  for  this 
purpose. 

I  would  earnestly  recommend  that,  for  this  especial  object,  there 
be  appropriated  for  each  of  these  machines  and  its  appurtenances, 
including  the  scows,  the  sum  of  $2,500;  or — 

For  the  four  machines  and  their  appurtenances $10,000 

36.  THE  NEW   LIGHT-HOUSE   FOR   CHICAGO   HARBOR. 

This  work  has  demanded  much  of  my  attention  the  present  year. 
The  position  adopted  for  it  is  the  most  advantageous  to  mariners, 
because  it  is  situated  at  the  critical  point  in  entering  the  harbor  of 
Chicago,*  and  besides  it  serves  the  double  purpose  of  a  coast  light 
and  a  harbor  beacon. 

^  See  map  G,  No.  52.     Also,  Senate  Executiye  document  No.  16,  of  the  34ih  OongreM, 
3d  seeeion,  pages  102,  103,  &c. 
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At  the  same  time  that  it  secures  these  eminent  advantages  the 
work,  while  going  on,  was  almost  constantly  exposed  to  the  violent 
action  of  the  lake  sea,  owing  to  a  prevalence  of  easterly  winds,  and 
my  personal  attention  during  a  great  part  of  the  working  season  had 
to  be  given  to  this  work  to  prevent  disasters,  loss  of  machinery, 
materials,  <fec. 

While  my  report  on  the  progress  of  this  light-house  is  due  and 
will  be  made  to  the  Light-house  Board,  it  seems  proper  that  I  should 
here  say  this  much  on  the  subject. 

The  peirs  of  defence  are  completed  on  the  lake  ward  sides,  and  but 
for  unusually  rough  weather  in  October  and  November;  the  new 
light  would  have  been  shown  to  mariners  the  present  season. 
All  of  which  is  respectfully  submitted, 

J.  D.  GRAHAM, 
Major  U.  S.  Corps  of  Top^l  Ervg'ra^  Bvt.  Lieut.  CoUmel, 

Stiperintending  Eng'r  of  Lake  Harbor  Works. 
Colonel  J.  J.  Abebt, 

Chi^  TopH  Engineer^  Washington. 

P.  S. — I  submit  the  following  recapitulation  of  items  in  the  fore- 
going estimates: 
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BECAPirULATION   OF  THE  ESTIMATES. 


Amount  of  the  estimated  cost  of  the  completion  of  the  several  lake  harbor 
imjyrovemerUs  an  the  northern  and  northtcestem  lakes,  under  the  svper- 
vrUendence  of  Brevet  Lieutenant  Colond  James  D.  Graham,  major  of 
Topographical  Engineers,  together  tvith  the  sums  asked  the  first  year 
totoards  that  object. 


Name  and  nature  of  work. 


I. — LA.KB  MICHIOAlf  HASBOE  WORKS. 

1.  Chicago  harbor,  Illinois.  Extension'  and  repair  of 
the  piers,  and  dredging,  &c 

2.  Waukegan  harbor,  Illinois.  Ck)nstruction  of  1, 380 
feet  of  breakwater 

3.  Kenosha  harbor,  Wisconsin.  Extension  of  piers, 
chevaux-de-frise,  sand  barrier,  dredging  basins  to 
give  capacity  for  a  harbor  of  refuge,  and  removing 
the  bar  and  deepeoing  the  channel  between  the  piers.. 

4.  Racine  harbor,  Wisconsin.  Extension  of  the  harbor 
piers  and  making  a  survey  of  the  harbor  and  dredging. . 

6.  Hilwaukie  harbor,  Wisconsin.  Repairs  of  piers  at 
the  natural  mouth  of  the  river,  and  dredging 

(.  Sheboygan  harbor,  Wisconsin.  Elxtension  of  piers, 
repairs  and  dredging ' ..... .. 

7.  Manitowoc  harbor,  Wisconsin.  Extension  of  piers 
and  dredging . . — 

8.  Michigan  City  breakwater,  Indiana.  For  2,000  feet 
of  breakwater  to  form  a  roadstead  for  the  general  ocm- 
merce  of  the  lakes  and  for  armed  vessels —  .... 

9.  New  Buffalo  harbor,  Michigan.  For  the  construction 
of  1,200  feet  of  pier  work,  piling,  excavation,  and 
dredgiDg  channels  and  basins,  to  adapt  it  as  a  harbor 
of  refuge  to  the  wants  of  the  local  commerce  of  the 
place 

Additional  to  render  it  suitable  for  a  harbor  of  refuge 
for  the  general  commerce  of  the  lakes  and  for  armed 
ships 

10.  St.  Joseph's  harbor,  Michigan.  Construction  of 
piers,  tearing  away  old  work,  repairs,  and  dredging.. 

11.  Black  I/ike  harbor,  Michigan.  Pier  construction, 
dose  piling,  pile-wharfing,  excavation,  and  dredging.. 

12  Grand  River  harbor,  Michigan.  Pier  construction, 
close  piling,  and  dredging 

13.  South  Black  river,  Michigan.  Pier  construction  and 
dredging .^... 

14.  Kalamaioo  river,  Michigan.  Pier  construction, 
close  piling,  and  dredging . .... .. 


Amount  re- 
quired to  com- 
plete the  work. 


II. — LAKE  ST.  GLAIB  HABBOE  WORKS. 

16.  Mouth  of  Clinton  river,  Michigan.     Close  piling  and 
dredging 

III. — LAKB  IRIl  HAEBOE  WORKS. 

16.  Monroe  harbor,  Michigan.     Pier  extension,  repairs, 
and  dredging 


$219,342  96 
137,966  10 

58,047  24 
25,422  73 
44,631  42 
^6, 614  55 
62,780  94 

384,376  50 

98,113  47 

69,494  32 
97,633  91 
128,343  02 
160,185  60 
39,180  61 
64,099  63 

31,719  62 

23,857  90 


Sum  asked  for 
the  first  year. 


$109, 671  48 
60,000  M 

58,047  24 
25,422  73 
44,631  42 
36,614  55 
40,000  0$ 

100,000  0$ 


60,000  00 

97, 633  91 
42,781  00 
80,092  80 
39, 180  61 
32,049  81 

31,719  62 

23,857  90 
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Name  and  nature  of  work. 


Amount  re- 
quired to  com- 
plete the  work. 


Sam  asked  for 
the  first  year. 


17.  Sandusky  harbor,  Ohio.  Pier  and  breakwater  crib- 
work  and  repairs 

18.  Huron  harbor,  Ohio.  Pier  construction,  rebuilding 
and  repairing,  and  dredi^ing . 

19.  Vermillion  harbor,  Ohio.  Erecting  and  repairing 
piew ... , 

20.  Black  River  harbor,  Ohio.  Rebuilding  and  repair- 
ing piers 

21.  Cleveland  harbor,  Ohio.  Tearing  away  old  work, 
rebuilding  and  repairing  piers 

22.  Grand  River  harbor,  Fairport,  Ohio.  Pier  exten- 
sion and  repairs  and  dredging 

23.  Ashtabula  harbor,  Ohio.  Pier  construction  and  re- 
pairs and  dredging ..... . 

24.  Conneaut  harbor,  Ohio.  Pier  erection  and  repairs 
and  dredging 

25  Erie  harbor,  Pennsylvania.  Completing  the  harbor 
according  to  the  plan  of  the  board  of  engineers,  (not 
included) 

For  immediate  dredging  and  repairing  of  breaches 

26.  Duukirk  harbor.  New  York.  To  complete  the  har- 
bor on  the  plan  of  the  board  of  engineers,  t.  e.: 

For  eastern,  middle,  and  western  breakwaters  ..... 
For  immediate  repairs  of  breaches ....... 

27.  Buffalo  harbor,  New  York.  For  repairs  of  piers, 
rebuilding  wall,  and  dredging. ...... ...... 


$145,871  25 
45,127  50 
45,774  25 
S5,448  88 
58,076  54 
41,498  94 
38,893  56 
32,309  60 


$72,935  62 
45, 127  50 
45,774  25 
35,448  88 
58,076  54 
41,498  94 
25,000  00 
20,000  00 


IV. — LAKI  0KTAB10  HA&BOB  WORKS. 

28.  Oak  Orchard  harbor.  New  York.  For  extending 
the  harbor  piers,  repairs  of  the  present  piers,  and 
dredging 

29.  Genesee  River  harbor,  New  York.  For  tearing 
away  old  work  above  low-water  level  and  rebuilding 
the  same . .. . ............ 

30  Sodus  Bay  harbor,  Wayne  county.  New  York.  For 
tearing  away  old  pier  work  above  low- water  level, 
rebuilding  the  same,  and  dredging 

31.  Sodus  Bay  harbor,  Cayuga  county.  New  York.  For 
pier  extension  avid  dredging 

32.  Oswego  harbor.  New  York,  For  repairs  of  wood 
and  stone  pier  works  and  dredging 

S3.  Ogdensburg  harbor,  New  York.  For  improvement 
of 
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34.  Burlington  harbor,  Vermont.  Breakwater  exten- 
sion, and  completing  unfinished  work  and  repairs  of 
old  work _ 

a.  For  surveys  of  harbors  and  inlets  on  the  coast  of  Lake 
Michigan,  to  ascertain  what  other  harbors  on  said 
lake  require  improvement,  (not  included). 

b.  For  an  additional  steam  dredge  boat  and  eight  scows 
for  Lake  Erie 

e.  For  repair  of  the  present  steam  dredge  boat  and  her 
four  scows  on  Lake  Erie 


42,590  00 


401,818  66 
7,320  00 

27,679  35 


61,498  55 

41,084  34 

40,806  00 
52,602  18 
53,350  15 
20,000  00 

21,286  31 


42,590  00 

[   87, 683  73 
27,679  35 


26,990  62 

41,084  34 

40,806  00 
30,000  00 
53,350  15 
20,000  00 

21,286  31 


19,232  00 
1,950  00 


19,232  00 
1, 950  00 
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BECAPITULATION— Continned. 


Name  and  nature  of  work. 

Amount  re- 
quired to  com- 
plete the  work. 

Sam  asked  for 
the  first  yetr. 

d.  For  an  additional  steam  dredge  boat  and  eight  bcowk 
for  Ta^o Opt^irio .         .^ --., 

$19,232  00 
10,000  00 

$19,232  00 

t.  For  repairs  of  the  four  steam  dredge  boats  now  on 
Ukes  Michigan,  Erie,  Ontario,  and  Champlain,  $2,500 
each ........................................... 

10, 000  00 

Total 

2,945,260  58 

1,667,449  SO 

J.  D.  GRAHAM. 
Major  Thpoffraphkal  Engmun^  Brevtt  lAeut,  CoUmd^ 

Superintaukng  Enjpanm. 
Ornai  GmBUL  Sufeeiktivobkok  or  Laju  Harbor  Works, 

Chicago,  November  15,  1858. 

Colonel  J.  J.  Abkrt, 

Ckitf  TopogriifhkQi  Bngmmt  WathmgUm* 
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APPENDIX  D. 

Office  of  United  States  Government  Roads, 

St.  Pavly  Minnesota^  October  15,  1858. 

Colonel:  By  Special  Orders  No.  64,  dated  April  20,  1858,  I  was 
instructed  "to  relieve  Captain  George  Thom,  Corps  Topographical 
Engineers,  in  the  charge  of  military  roads  in  Minnesota  Territory." 
I  accordingly  proceeded  to  St.  Paul,  Minnesota,  and  received  from 
Captain  Thorn  a  succinct  and  lucid  report  of  the  progress  that  had 
been  made  in  the  several  works  under  his  charge  since  the  transmission 
of  his  annual  report  to  the  bureau,  dated  September  5,  1857.  1  cannot 
give  a  better  view  of  these  operations  than  by  inserting  such  portions 
of  his  report  as  are  necessary  for  that  purpose.  In  this  report,  he 
says: 

For  a  knowledge  of  the  condition  of  the  several  roads  heretofore 
under  my  charge,  I  have  to  refer  you  to  my  last  annual  report  to  the 
Topographical  Bureau,  and  to  present  in  connexion  therewith,  the 
following  statement  of  the  progress  since  then  made  on  each  of  them: 

Road  from  Point  Douglas  to  the  motUh  of  St.  Louis  river, — The 
survey  Aud  location  of  this  road  throughout  its  whole  extent  (178 
miles)  is  completed.  Between  the  109th  mile,  near  Deer  creek,  and 
162d  mile  station,  its  location  has  been  shortened  and  otherwise  much 
improved  as  will  appear  from  the  maps  and  notes  in  this  office.  So 
also  has  the  first  19  miles  out  from  Point  Douglas  been  improved. 

The  construction  of  the  unfinished  portion  of  the  road,  situated 
between  Point  Douglas  and  Stillwater  was  completed  on  the  30th 
ultimo,  (April,)  by  the  contractors,  Messrs.  S.  W.  Furber,  and  J.  W. 
Hamilton.  The  repairs  of  Kettle  R.  bridge  were  completed  in  March 
last  under  the  immediate  direction  of  Mr.  J.  S.  Sewall.  The  cost 
was  greater  than  was  at  first  anticipated  owing  to  the  exceedingly 
defective  condition  of  the  materials  and  workmanship  of  the  structure, 
discovered  whilst  undergoing  repairs. 

From  the  108th  to  the  lllth  mile  station,  the  road  was  grubbed 
out  letst  season  under  a  contract  (since  closed)  with  Mr.  John  D. 
Ludden.  The  delays  attending  the  recommencement  of  the  operations 
on  the  part  of  the  contractor,  and  the  necessary  suspension  of  the  same 
caused  by  the  early  approach  of  winter  prevented  further  progress. 

From  the  141st  to  the  157th  mile  station,  the  road  was  also  grubbed 
out  last  season  under  a  contract  (since  'closed)  with  Mr.  Orrin  W. 
Rice.  This  work  was  rapidly  and  satisfactorily  carried  on  until  sus- 
pended by  the  early  winter. 

The  "middle  section"  of  this  road  (extending  from  the  106th  to 
the  141st  mile  station)  remains  to  be*  grubbed,  nearly  the  whole  of  it, 
and  to  be  otherwise  more  or  less  constructed.  This  work  is  now  in 
progress  under  a  contract  made  on  the  10th  of  March  last,  with  Mr. 
»^atrick  Ryan,  of  St.  Paul.  *  *  *  On  the  completion  of  the 
"  middle  section"  an  additional  appropriation  will  be  requisite  to 
render  the  road  good  and  practicable  throughout  in  all  seasons  of  the 
year,  as  recommended  in  my  last  annual  report.  *  *  * 

Soad  from  Point  Douglas  to  Fort  Ripley, — The  unfinished  portion 
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of  thi8  road,  situated  between  Point  Douglas  and  St.  Paul  was  com- 
pleted on  the  18th  instant,  (May,)  by  Mr.  Patrick  Ryan  under  his 
contract,  dated  the  26th  of  September  last.  The  work  was  commenced 
last  autumn,  but  was  suspended  on  account  of  the  early  severity  of 
the  season. 

The  bridge  at  Anoka,  over  Rum  river,  was  repaired  in  November 
last. 

This  road  is  now  completed  throughout  its  whole  extent.  The 
appropriation  is  exhausted,  and  there  are  no  arrearages  whatever. 

Road  from  Mendota  to  WabasJiaw. — The  bridge  over  Cannon  rifer, 
on  thin  road,  near  Red  Wing,  was  completed  in  November  last^  under 
a  contract  made  with  the  county  commissioners  of  Goodhue  county. 

The  road  is  completed  throughout  its  whole  extent.  The  appro- 
priation is  exhausted,  and  there  are  no  arrearages  whatever. 

Hoad  from  Mendota  to  the  mouth  of  the  Big  Sioux  river. — This  road 
has  been  more  or  less  constructed  from  Mendota  as  far  as  the  96th 
mile  station  ;  much,  however,  remains  to  be  done  thereon  to  make  it 
a  good  practicable  road.  The  amount  stated  in  my  last  annual  report 
will  be  required  for  its  total  completion.  As  far  as  constructed,  it  was 
in  September  last  surveyed  ;  and  maps  thereof  have  been  made  in 
duplicate,  showing  its  location.  No  other  work  has  beeii  expended 
thereon  since  my  last  annual  report. 

The  appropriation  is  exhausted,  and  there  are  no'^arrearages. 

Territorial  road  from  the  Falls  of  St,  Anthony  to  Fort  Ridgdy. — The 
work  on  this  road  was  completed  in  December  last  by  the  contractors, 
Messrs.  A.  C.  Smith  and  J.  W.  McComb. 

The  appropriation  is  exhausted,  and  there  are  no  arrearages. 

Road  from  Fort  Ripley^  via  Crow-wing  river y  to  intersect  the  main 
road  leading  to  the  Red  River  of  the  North. — This  road  was  surveyed 
and  located  last  season  from  Fort  Ripley  as  far  as  the  96th  mile  station, 
and  thence  surveyed  and  reconnoitered  as  far  as  its  intersection  with 
the  main  road  leading  to  the  Red  River  of  the  North — in  all,  138 
miles. — (See  my  special  report  to  the  Topographical  Bureau  under 
date  of  January  25,  1868,  transmitting  a  map  and  estimate  for  its 
construction.)  A  contract,  dated  the  13th  ultimo,  (April,)  has  been 
made  with  Mr.  Thomas  J.  Frazier,  of  St.  Paul,  for  the  construction 
of  the  first  section,  extending  from  Fort  Ripley  to  the  crossing  of  Crow- 
wing  river,  a  distance  of  31^  miles.  This  work  is  now  in  progress, 
under  the  immediate  superintendence  of  Mr.  Gheorge  H.  Beldeo, 
assistant  engineer,  and  it  is  to  be  completed  on  or  before  the  first  of 
September  next.  ****** 

To  complete  this  road  throughout  its  whole  extent  will  require  the 
additional  appropriation  recommended  in  my  special  report  of  the  25th 
of  January  last. 

Road  from  Stvan  river  to  Long  Prairie. — ^Road  completed  ;  appro- 
priation exhausted,  and  no  arrearages. 

From  the  above  report  of  Captain  Thom,  it  will  be  seen  that  the 
only  operations  in  progress  at  the  time  I  took  charge  of  these  works 
were  on  the  '^  road  from  Point  Douglas  to  the  mouth  of  St.  Louis 
river"  and  that  from  '*  Fort  Ripley,  via  Crow-wing  river,  to  the 
main  road  leading  to  the  Red  River  of  the  North/'  both  under  con- 
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tract  entered  into  by  my  predecessor  and  approved  by  the  War 
Department. 

There  being  no  funds  available  for  the  only  other  road  unfinished  in 
the  State,  viz :  that  from  Mendota  to  the  Big  Sioux  river,  my  duties 
have  been  confined  to  the  two  roads  above  mentioned. 

Tho  location  of  the  several  ruads  in  Minnesota  for  which  appropria- 
tions have  been  made  by  Congress,  (incorporating  the  results  of  the 
careful  and  minute  surveys  instituted  by  my  predecessor.  Captain 
Thom,  in  1857,)  will  be  found  indicated  upon  the  general  map 
prepared  to  accompany  this  report. 

1.  Itoadfrom  Point  Douglas  to  the  mouth  of  St,  Louis  river,--  Owing 
to  the  prevalence  of  high  waters  to  an  unusual  degree  during  the 
months  of  July  and  August,  the  contractor  was  much  retarded,  and 
at  length  obliged  to  suspend  work  for  five  weeks.  He  has,  however, 
resumed  operations,  and  has  reported  his  contract  completed  as  i'ar  as 
Kettle  river.  The  assistant  engineer  has  been  directed  to  inspect  and 
measure  the  work  previous  to  its  acceptance.  The  advance  of  the 
season  and  the  state  of  the  funds  available  for  this  road,  will  pre- 
vent any  further  work  being  done  under  this  contract  the  present 
season,  leaving  its  completion  dependent  upon  further  appropriations. 
The  work  done  consists  of  grubbing,  clearing,  and  levelling,  18  feet 
wide,  from  the  111th  mile  (the  point  at  which  the  work  was  discon- 
tinued last  autumn)  to  the  south  bank  of  Kettle  river,  at  the  121st 
mile,  with  corduroying,  ditching,  and  some  grading  at  points  where 
absolutely  indispensable;  also,  of  ** levelling  off'"  for  one-quarter 
mile  on  the  108th  and  109th  mile  of  grubbing  left  unfinished  by 
contractor  Ludden  in  1865,  and  about  a  mile  of  similar  work  on  the 
111th  and  112th  mile,  left  uncompleted  by  the  same  contractor  last 
season  in  consequence  of  the  early  setting  in  of  winter.  The  contract 
provides  for  the  completion  of  19  miles  more  on  this  section,  (the 
'*  middle,")  north  of  Kettle  river;  the  funds  being  insufficient  tor 
this  purpose,  that  part  of  the  section  is  included  in  the  estimate  here- 
with submitted. 

The  assistant  engineer  in  charge  of  this  road  is  Mr.  Christopher  N. 
Thom. 

The  estimate  submitted  by  my  predecessor  for  the  completion  of  this 
road  amounted  to  $44,200,  but  the  experience  of  the  present  season, 
which  has  been  one  of  unusual  high  water,  (the  low  and  swampy 
grounds  being  overfiowed  to  a  greater  depth  and  extent  than  had 
been  anticipated,)  has  shown  that  sufficient  provision  had  not  been 
made  in  that  estimate  against  this  evil.  The  estimate  has,  therefore, 
been  partially  revised^  and  an  additional  amount  of  '*  corduroying" 
and  ditching  has  been  provided  for,  which  will  increase  it  about  $6,000; 
the  whole  of  which  ($50,000)  will  be  required  to  make  a  good  road, 
passable  at  all  seasons  of  the  year,  especially  during  the  spring  and 
fall  months. 

The  whole  amount  expended  on  this  work  since  the  last  annual 
report  has  been  $22,266  68,  leaving  a  balance  of  $2,641  08.  The 
estimate  in  detail  is  attached. 

The  fact  that  this  road  is  the  ordy  one  connecting,  through  a  d^nse 
and  uninhabited  forest,  the  head  of  navigation  on  the  Mississippi  with 
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Lake  S\iperior,  suflSciently  demonstrates  its  importance  both  to  the  in- 
terests of  the  State  and  those  of  the  government. 

2.  Road  from  Fort  Ripley^  via  Crov^wing  river  ^  to  the  main  road 
leading  to  the  Red  River  of  the  North. — The  route  for  this  road  was  sur- 
veyed in  1857  under  instructions  from  my  predecessor,  Captain  Thorn, 
who,  in  a  special  report  to  the  War  Department,  dated  January  25, 
1858,  submited  the  results  of  the  examination,  a  map  of  the  route, 
together  with  an  estimate  of  the  cost ;  but  Congress  failed  to  appro- 
priate the  funds  necessary  for  its  construction.  All  therefore  that 
has  been  done  has  been  to  expend  the  balance  of  the  appropriation*on 
hand  upon  a  portion  of  the  '^  first  section,"  which  extends  from  Fort 
Ripley  to  the  crossing  of  Crow-wing  river,  a  distance  of  thirty-seven 
and  one-half  miles.  The  following  extract  from  the  report  of  the 
resident  engineer  in  charge  (Mr.  George  H.  Belden)  will  show  the 
amount  of  work  done  the  present  season  : 

*^  The  amotint  of  the  appropriation  unexpended  at  the  date  of  the 
contract  (April  13,  1858)  was  insufficient  to  complete  this  division  to 
the  crossing  of  the  Crow-wing  river,  but  it  has  been  applied  so  as  to 
make  a  continuous  road  from  Fort  Ripley  for  twenty-nine  miles,  leav- 
ing eight  miles  upon  which  no  work  has  been  done.  On  this  twenty- 
nine  miles  the  streams  are  all  bridged,  excepting  the  Mississippi  at 
Crow  Wing  village,  where  there  is  a  good  ferry,  and  Gull  river,  about 
four  miles  above  Crow  Wing:  The  bridge  across  the  Gull  river  is 
much  needed,  and  the  want  of  It  is  the  only  serious  blemish  to  the 
road  as  far  as  built.  The  work  has  been  clearing  and  grubbing,  gen- 
erally, through  light  pine  woods  and  oak  openings,  for  a  width  of 
eighteen  feet,  bridging  the  small  streams,  corduroying  marshes,  and 
ditching  and  grading  in  a  few  places  subject  to  overflow  ;  the  work 
has  been  faithfully  done  by  the  contractor.  *  *  * 

'*  As  far  as  the  road  is  built  it  is  a  great  improvement  on  the  old 
trail,  and  a  distance  of  seven  miles  is  gained.  On  that  part  of  the 
*  first  division'  of  road  not  built  there  remains  some  2,000  fieet  of  cor- 
duroy (or  ditching  and  embankment  across  swamps)  and  the  bridge 
across  Swan  river,  a  pmall  stream  of  fifty  feet  width. 

*'  The  very  wet  weather  of  July  and  August  showed  the  necessity 
of  more  grading,  ditching,  corduroy,  and  culverts,  on  the  20th  and 
21st  miles,  and  I  think  the  road  is  far  better  than  it  would  have  been 
had  the  weather  been  more  favorable  for  the  workmen. 

''Should  there  be  additional  appropriation  made  for  the  road  at 
the  next  session  of  Congress,  a  small  amount  might  be  judiciously 
expended  to  advantage  in  putting  additional  covering  on  the  corduroy 
and  in  ditching  some  rather  low  grounds  on  this  first  twenty-nine 
miles." 

The  amount  of  funds  available  for  this  road  at  the  time  I  took 
charge  of  it  was  f5,315  35,  which  has  been  expended.  There  are  no 
arrearages. 

In  the  special  communication  of  my  predecessor  above  referred  to, 
the  survey  and  location  of  this  road  was  reported  to  have  been  com- 
pleted to  within  43  miles  of  the  point  where  the  law  directed  that  it 
should  intersect  the  main  road  leading  (from  Sauk  Rapids)  to  the  Red 
River  of  the  North,  and  a  reconnaisance  made  of^the  remainder  of  the 
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route.  By  reference  to  the  map  accompanying  that  report  it  will  be 
Been  that  Otter-tail  lake  is  a  point  on  the  road  as  at  present  sur- 
veyed, whence  the  route  diverges  from  a  nearly  western  course,  which 
it  had  followed  from  Crow  Wing  village,  to  a  nearly  northwestern 
course  for  a  distance  of  64  miles,  in  order  to  intersect  the  main  Bed 
Eiver  trail  at  the  forks  ;  the  object  of  the  road  being,  doubtless,  to 
facilitate  the  intercourse  between  the  navigable  waters  of  the  Missis- 
sippi and  the  settlements  at  and  beyond  Pembina.  The  recent  estab- 
lishment of  the  new  military  post  of  Fort  Abercrombie,  which  lies 
directly  west  from  Otter-tail  lake,  seems  to  call  either  for  a  change 
of  the  route  from  this  latter  point  where  the  road  diverges  to  the  north, 
or  for  the  construction  of  an  independent  branch  or  continuation  of 
the  road  westward  to  Fort  Abercrombie.  This  post  lies  on  the  Red 
river,  in  about  latitude  46^  23'  30",  that  of  Otter-tail  lake  being 
46°  24'  1".— (See  Owen's  Geological  Report,  pp.  170,  175  )  The  dis- 
tance in  a  direct  line  between  these  points  is  about  fifty-six  miles  ; 
allowing  for  the  necessary  windings  of  the  road,  say  sixty  or  sixty- 
five  miles,  so  that  the  vicinity  of  Otter-tail  lake,  the  point  of  di- 
vergence of  the  two  routes,  lies  about  midway  between  Fort  Ripley 
and  the  terminus  of  both  of  them.  The  wording  of  the  law  author- 
ising the  construction  of  the  Red  River  road,  is  such  that  no  change 
in  the  route  from  Otter-tail  west,  in  the  direction  of  Fort  Abercrom- 
bie, can  be  made  without  a  change  in  the  law,  which  provides  that  the 
construction  shall  be  ^^  on  the  road  from  Fort  Ripley,  via  Crow- wing 
river,  to  the  point  luhere  said  road  intersects  the  main  road  leading  to 
the  Red  River  of  the  North."  The  '*  road  "  thus  explicitly  referred 
to  is  the  old  established  eastern  Pembina  trail,  which,  from  Otter-tail 
lake,  runs  north  northwest  instead  of  west  towards  Fort  Abercrom- 
bie. In  order,  therefore,  that  the  route  should  take  the  direction  of 
this  post,  authority  would  have  to  be  given  by  law  for  the  requisite 
change,  or,  should  the  construction  of  the  road  as  originally  contem- 
plated, towards  Pembina,  be  deemed  still  advisable,  a  branch  from 
Otter- tail  west  to  Abercrombie  will  have  to  be  specially  provided 
for,  so  as  to  open  a  direct  communication  between  that  post  and  Fort 
Ripley. 

The  great  importance,  indeed  the  absolute  necessity  of  this  proposed 
branch,  or,  rather,  extension,  as  a  purely  military  road  cannot  but  be 
evident. 

Supplies  arriving  by  steamboat  at  St.  Paul  (the  head  of  navigation 
of  the  Mississippi)  can  now  be  transported  over  one  of  the  best  roads 
in  the  country  to  Fort  Ripley,  (121  miles,)  whence  the  construction 
of  this  road  with  the  branch  proposed  will  open  a  communication 
equally  good  with  the  most  advanced  post  on  our  northwestern  fron- 
tier ;  the  whole  distance  of  land  transportation  being  about  250  miles. 

From  Otter-tail  westward  the  country  is  represented  as  quite  fa- 
vorable for  the  construction  of  a  good  road,  about  one-third  of  the 
distance  being  open  prairie  and  no  expensive  bridges  being  required, 
with  the  exception  of  one  over  Otter  tail  and  one  over  Pelican  river, 
neither  of  which  will  exceed  60  or  70  feet  in  length.  The  route  at 
present  pursued  in  the  transportation  of  supplies  and  building  mate- 
rial for  the  new  pOst,  is  to  ship  them  from  St.  Paul  to  Fort  Ridgely, 
on  the  Minnesota  or  St.  Peter's  river,  a  distance  by  water  of  about  350 
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miles,  whence  they  are  carried  on  wagons  a  distance  of  180  miles  over 
a  country  destitute  of  roads,  timber,  or  settlements.  The  distance 
from  St.  Paul  via  Fort  Ridgely,  by  land,  will  not  vary  much  from  that 
under  consideration  ;  but  the  importance  of  a  direct,  rapid,  and  sure 
communication  between  Abercrombie  and  Fort  Ripley  and  the  dense 
settlements  of  the  Mississippi  valley,  will  commend  itself  to  the  con- 
sideration of  the  department. 

Taking  into  view  the  commercial  and  other  advantages  contingent 
upon  an  easy  and  constant  communication  with  our  northern  frontier, 
it  is  not  recommended  that  any  change  should  be  made  in  the  rotate 
of  the  Red  river  road  beyond  Otter-tail  lake,  as  already  established 
by  law  ;  but  it  is  earnestly  represented  to  the  department  that  the 
extension  of  the  road  from  the  vicinity  of  that  point  to  Kort  Aber- 
crombie, especially  in  the  present  unsettled  state  of  our  Indian  rela- 
tions in  that  quarter,  is  a  question  for  grave  consideration. 

These  two  roads  are,  beyond  question,  those  at  this  time  the  most 
important  to  the  safety  as  well  as  to  the  commercial  and  agricultural 
interests  of  Minnesota.  Their  construction  will  open  a  good  country 
for  settlement  around  Otter-tail  lake,  represented  as  one  of  the  most 
fertile  and  desirable  in  the  State,  whilst  the  bearing  of  the  road 
toward  Pembina,  connecting  as  it  will  the  head  of  navigation  of 
the  Mississippi  with  the  vast  area  occupied  by  the  vallies  of  the  Red 
river,  the  Assiniboin,  Sackatchawan,  and  the  system  of  rivers  which 
covers  so  large  a  portion  of  the  British  possessions  north  of  us,  should 
be  by  no  means  overlooked. 

The  estimate  for  this  road,  submitted  by  Captain  Thom,  based  upon 
the  reconnaissance  and  survey  reported,  amoun^d^  exclusive  of  the 
amount  on  hand,  to  $35^439  45.  The  amount  actually  expended  upon 
it  for  work  done  this  season  is  $5,030  27,  leaving  $30,409  18  yet  to 
be  appropriated  by  Congress,  according  to  that  estimate.  A  careful 
revision  of  Capt.  Thom's  estimate,  based  upon  more  accurate  informa- 
tion as  to  prices  for  labor  and  materials,  has  resulted  in  increasing 
the  amount  to  $32,782  20,  or  say.  $32,800.  For  convenience,  the 
estimate  is  divided  into  three  separate  sections. 

1.  From  the  29th  mile,  the  point  at  which  the  work  terminated 
this  season,  to  the  72d  mile,  the  point  in  the  vicinity  of  Otter-tail 
lake,  at  or  near  which  the  proposed  branch  would  diverge  to  go  to 
Fort  Abercrombie,  43  miles,  the  estimate  for  which  amounts  to 
$17,930. 

2.  From  the  72d  mile  to  the  3d  crossing  of  Otter-tail  river,  (95th 
mile,)  the  point  at  which  the  actual  survey  terminated,  23  miles  in 
length.     The  estimate  for  this  division  amounts  to  $5,888. 

3.  From  the  95th  mile  to  th^  138th  mile,  (forks  of  Red  river  road,) 
43  miles.  This  division  was  not  surveyed,  but  only  reconnoitered,  and 
the  estimate  is  consequently  somewhat  more  conjectural  than  of  the 
other  portions  of  the  road.     It  amounts  to  $5,124. 

Summary. 

Ist  division,  43  miles $17,930  00 

2d  division,  23  miles 5,888  00 

3d  division,  43  miles 5,124  00 
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For  survey  of  3d  division,  43  miles,  at  $20 $860  00 

Add  for  engiDeering,  office  and  contingent  expenses^ 

10  per  cent,  or 2,980  00 

32,782  00 
Or  say 32,800  00 


As  before  stated,  the  length  of  the  proposed  extension  will  be  from 
60  to  65  miles.  From  all  the  information  that  can  be  procured  as  to 
the  character  of  the  country  over  which  the  road  would  pass,  it  is 
assumed  that  the  first  40  miles  will  not  differ  materially  from  that 
through  which  the  first  or  eastern  division  of  the  road  has  been  partly 
constructed  ;  the  cost  per  mile,  therefore,  of  that  division  has  been 
taken  as  the  estimated  cost  of  this  part  of  the  extension  proposed. 

The  ascertained  cost  of  the  first  29  miles,  with  the  out- 
side cutting,  is  $247  per  mile.  This  for  40  miles 
would  be $9,880  00 

The  remaining  25  miles  resemble  in  character  the  2d 
and  3d  divisions,  and  its  cost  per  mile  would  be  about 
the  same,  viz:  $166.  Then  25  miles,  at $166,  would  be         4,150  00 

Add  for  bridges  over  Pelican  and  Otter- tail  rivers,  say 

70  feet  each,  at  $30 .\         4,200  00 

Surveying,  say  60  miles,  at  $20 1,200  00 

Making  the  whole  6ost  of  the  proposed  extension  to  Fort 

Abercrombie 19,430  00 

And  the  whole  cost  of  a  road  connecting  Forts  Ripley 
and  Abercrombie 37,360  00 

Add  10  per  cent,  ior  engineering,  office  rent  and  con- 
tingent expenses %     3,736  00 

Total  amount ^ 41,096  00 

Or  say 41,100  00 


In  the  above  no  estimate  is  submitted  for  bridges  across  the  Missis- 
sip  i  river  at  the  8th  mile,  nor  across  Crow-wing  at  the  37^  mile,  as 
ferries  have  been  established  at  both  places.  Should  they  be  required 
the  estimate  for  their  construction  is  as  follows : 

1.  For  bridge  across  the  Mississippi,  270  feet  long, 

at $30... $8,100  00 

2.  For  bridge  across  Crow-wing  river,  300  feet  long, 

at  $33i 10,000  00 

For  bridge  trestle  work  across  the  low  ground  at  lat- 
ter stream 1,000  00 

19,100  00 
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The  above  estimate  for  bridges  is  that  of  my  predecessor,  and  I  see 
no  reason  to  alter  it. 

The  estimate  in  detail  for  the  construction  of  this  road  (Ist,  2d,  and 
3d  divisions,  Fort  Ripley  to  the  '*  Forks  of  trail ")  is  attached, 

3.  Road  from  Mendota  to  movih  of  Big  Sioux  river. — This  road 
extends  from  Mendota,  opposite  Fort  Snelling,  southwestwardly 
through  Minnesota  and  Iowa  to  the  mouth  of  Big  Sioux  river,  a 
distance  by  the  original  survey  of  Captain  Reno  (made  in  1853)  of  279 
miles.  The  route  was  resurveyed  under  the  orders  of  my  predecessor, 
Captain  Thom,  as  far  as  the  178th  mile,  (measured  from  the  mouth  of 
Big  Sioux,)  a  distance  of  101  miles,  and  constructed  (owing  to  the 
small  amount  appropriated)  in  a  manner  *'  only  to  make  that  portion 
of  the  road  barely  practicable,  by  the  construction  of  such  bridges, 
culverts,  corduroying,  &c.,  as  were  most  necessary."  Captain  Thom, 
however,  did  not  recommend  the  expenditure  of  any  more  labor  on 
this  portion  of  the  road,  with  the  exception  of  the  completion  of  some 
corduroying  near  Mankato. 

A  better  knowledge  of  the  country  as  it  has  become  opened  up 
by  settlement  leaves  little  doubt  that  a  better  and  shorter  route  can 
be  obtained  between  the  point  where  the  construction  terminatQB  and 
the  mouth  of  the  Big  Sioux  than  that  followed  by  the  original  explo- 
ration. I  have  therefore  added  a  small  item  for  the  continuation  of 
the  survey  previous  to  the  final  determination  of  the  precise  location 
of  the  road. 

The  following  is  the  estimate  submitted  by  Captain  Thom  in  his  last 
annual  report,  which  is  hereby  renewed. 

For  grubbing,  smoothing,  and  cleaning  oflF  road-bed, 
corduroying  and  culverts $1,286  00 

For  55,000  cubic  yards  of  earthwork,  (including  ditch- 
ing, excavation  and  embankment,  and  the  necessary 
amount  of  haul)  at  a  probable  cost  of  25  cents  per 
cubic  yard 13,150  00 

For  59  bridges,  having  spans  from  12  feet  to  134  feet  in 

length 17,505  00 

For  survey  and  location  of  178  miles  of  road,  at  $20  per 
mile 3,560  00 

Add  10  per  cent  for  engineering,  office  and  contingent 

expenses 3,610  00 

39,711  00 
Or  say 39,700  00 


I  am,  colonel,  very  respectfully,  your  obedient  servant, 

HOWARD  STANSBURY, 
Captain  Corps  Topographical  Engineers. 
Colonel  J.  J.  Abert, 

Chief  Corps  of  Topographical  Engineers^  Washington^  Z>.  C. 
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Estimate  of  amount  of  work  required  to  complete  the  road  fr<ym  Point 
Douglas  to  the  mouth  of  the  St.  Louis  river. 


1.    Between  Taylor' 9  FalU  and  Orwebtone  rwer, 

x^or  grading  various  steep  ravines  and  sand  hills  on  line  of 
road,  (particularly  a  pine  ridge  35  feet  high  on  104} 
mile,)  say 

Behuilding  Snake  River  hridge  186  feet  long,  at  $40,  as  per 
Captain  Thoma' s  estimate . ^.-----. 


2.    Grindttone  river  to  \4tlst  mile — 34  miles. 

Grubbing,  &c.,  roadway  18  feet  wide,  (from  121st  to  141st 
mile,)  42^  acres,  at  $55...... 

Felling  and  removing  trees  24  feet  on  each  side  of  roadway, 
(from  108th  to  Ulst  mile.)  186  acres,  at  $35 

Earthwork,  (excavation,  embankment,  ditching,  and  cordu- 
roy covering,)  10,713  cubic  yards,  at  25  cents 

Ck)rdnroying  (between  121st  and  141st  miles)  200  rods  lineal, 
at  $3  60 

51  culverts,  of  spans  from  4  to  15  feet,  and  at  from  $25  to 
$56  each  

6  small  bridges,  (between  110th  and  121st  miles,)  15  to  20 
feet  span,  at  $150  each ... 

Bridge  over  Deer  creek,  (on  109th  mile,)  25  feet  span 

3  large  (truss)  bridges,  70  feet  span,  via  Grindstone,  Willow, 
and  Portage  (or  Moose)  rivers,  at  $1,500  each 


3.    141<<  mile  to  Twin  Xoibf— 16  mOee, 

Felhng  and  removing  trees  24  feet  on  each  side  of  roadway, 
95  acres,  at  $10 — 

Earthwork,  (excavation,  &c.,)  10,241  cubic  yards,  at  25  cts.. 

Corduroying  138.  6  rods  lineal,  at  $2  70  per  rod 

19  culverts,  of  spans  from  4  to  10  feet,  and  at  $17  and  $32 
each -.— 

Bridge  over  Black  Hoof  river,  (truss,)  70  feet  span 


4.    Twin  Laket  to  Superior — 21  fntZet. 

Earthwork,  (chiefly  ditching  and  corduroy  covering,)  31,854 
cubic  yards,  at  25  cents 

Corduroying  338  rods  lineal,  at  $2  70  per  rod 

Timber,  (for  repairs  of  burned  bridges,)  5,575  feet,  superficial, 
at  8  cents 


Total  amount 

Add  10  per  cent,  for  engineering,  office  and  contingent  ex- 
penses  


Say- 


$700  00 
7,440  00 


2,327  05 

6,475  00 

2,678  25 

720  00 

1,547  00 

900  00 
250  00 

4,500  00 


3,800  00 

2,560  25 

374  22 

370  00 
1,500  00 


7,963  50 
912  60 

446  00 


$8, 140  00 


19,397  30 


8,604  47 


9,322  10 


45,463  87 

4,546  38 

50,010  25 

$50,000*00 


Vol.  ii- 
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Estimate  of  amount  of  toork  required  to  complete  the  road  from  Fort 
Ripley  y  via  Crow  Wing  river,  to  the  main  road  leading  to  the  Bed 
Biver  qf  the  North. 


1.  29^  rmU  to  72d  mile,  equal  43  milet. 


Grubbing,  &c.,  roadway,  18  feet  wide,  47  acres,  at  $50...... 

Felling  and  removing  trees,  24  feet  each  side  roadway,  (72 

miles,)  260  acres  at  $20 

Earthwork,  (excavation,  &c.,)  10,260  cubic  3rards,at  25  cents  . 

Corduroying  513  rods  lineal,  at  $3 

Fourteen  culverts,  at  $30  each 

6  small  bridges,  20  feet  span,  at  $190  each $1, 140 

2  small  bridges,  25  feet  span,  at  $224  each 448 

2  small  bridges,  30  feet  span,  at  $269  each 538 

Bridge  over  Wing  river,  40  feet  span - 380 

Bridge  over  Leaf  river,  60  feet  span 900 

Bridge  over  Gull  river,  120  feet  span -.     2, 500 


2.  12d  mOe  to  95th  mile,  equal  23  rnOee, 


Grubbing,  &c.,  roadway,  18  feet  wide,  12  acres,  at  $50 

Felling  and  removing  trees,  24  feet  on  each  side  of  roadway, 

30  acres,  at  $20 1 , 

Earthwork,  (ditching,  &c.,)  1,200  cubic  yards,  at  25  cents  . 

Corduroying  66  rods  lineal,  at  $3  per  rod 

I  small  bridge,  20  feet  span $190 

Bridge  over  Ist  crossing.  Otter  Toil  river,  100  feet  span    2 ,  000 
Do 2d do do 2,000 


3.  95^  mOe  to  l3Sth  mile,  equal  43  miles. 

Grubbing,  &c.,  roadway,  18  feet  wide,  23  acres,  at  $50...... 

Felling  and  removing  trees,  24  feet  each  side  of  roadway,  60 

acres,  at  $20 

Earthwork,  (excavation,  &c  ,)  2,400  cubic  yards,  at  25  cents. 

Corduroying  115  rods,  lineal,  at  $3 

3  culverts,  at  $30  each 

3  small  bridges,  of  20  feet  span,  at  $190 $570 

do 30 do 269 

Bridge  over  3d  crossing  Otter  Tail  river,  60  feet  span.        900 


Survey  and  location  of  this  portion  of  road,  43  miles,  at  $20 


Total  amount..... 

Add  10  per  cent,  for  enr-'neering,  office  and  contingent  ex- 
penses  ." 


Or  say  , 


Amount. 


$2,350  00 

5,200  00 

2,565  00 

1,539  00 

420  00 


5,856  00 


600  00 

600  00 
300  00 
198  00 


4, 190  00 


1,150  00 

1,200  00 

600  00 

345  00 

90  00 


1,739  00 
860  00 


Total. 


$17,980  00 


5,888  00 


5,984  00 


29,802  00 

2,980  20 

32,782  20 

$32,800  00 
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APPENDIX  E. 

Washington,  D.  C,  October  19,  1858. 

Sir:  While  engaged  in  the  field,  in  the  summer  of  1851,  directing 
the  surveys  and  investigations  called  for  hy  the  appropriation  act  for 
the  survey  of  the  delta  of  the  Mississippi,  I  was  suddenly  prostrated 
by  sickness,  which  obliged  me  to  relinquish  the  charge  of  that  work. 
Subsequently  the  duties  assigned  me  in  the  War  Department  absorbed 
all  my  time,  and  it  was  not  until  the  fall  of  1857  that  I  was  enabled 
to  resume  the  active  prosecution  of  the  work. 

After  having  ascertained,  by  a  careful  examination  of  the  records  of 
the  survey,  what  further  observations,  measurements,  and  surveys  were 
necessary,  authority  was  asked  and  obtained  from  the  Topographical 
Bureau  to  resume  field  work. 

Lieutenant  Henry  L.  Abbot,  Topographical  Engineers,  who  had  been 
ordered  to  report  to  me  for  duty  upon  this  survey,  was  then  directed 
to  proceed  to  the  Mississippi  river,  organize  the  necessary  parties^  and 
collect  the  required  data.  The  following  synopsis  will  give  an  idea 
of  the  most  important  operations : 

1.  Gauge  rods  were  established  at  the  following  localities,  viz: 
Columbus,  Kentucky ;  Memphis,  Tennessee  ;  Napoleon,  Arkansas ; 
Yicksburg,  Mississippi ;  Natchez,  Mississippi ;  Bed  Biver  Landing, 
Louisiana,  and  Carrollton,  Louisiana. 

Gentlemen  were  employed  at  each  of  these  localities  to  observe  daily 
and  record  the  height  of  the  water  upon  the  rod,  the  state  of  the 
weather,  the  direction  of  the  wind,  &c.,  &c. 

2.  Accurate  measurements  and  soundings  of  the  high  water  cross 
sections  of  the  Mississippi  were  made  at  the  following  localities,  viz : 
Columbus,  Kentucky ;  New  Madrid,  Arkansas ;  a  point  two  miles 
above  Osceola,  Arkansas  ;  Bandolph,  Tennessee  ;  Helena,  Arkansas  ; 
Napoleon,  Arkansas ;  Lake  Providence,  Louisiana ;  Vicksburg,  Mis- 
sissippi ;  New  Carthage,  Louisiana ;  Natchez,  Mississippi ;  Baton 
Bouge,  Louisiana  ;  Bonnet  Carre,  Louisiana,  and  Fort  St.  Philip. 

3.  Accurate  cross  sections  and  corresponding  measurements  of 
velocity  necessary  to  determine  approximately  the  discharge  of  the 
following  tributary  streams  were  made,  viz:  Ohio  river,  Hatchee 
river,  St.  Francis  river,  White  river,  Arkansas  river,  the  cut-off  be- 
tween the  Arkansas  and  White  rivers,  Yazoo  river,  Bed  river.  Black 
river,  Atchafalaya  river,  and  Old  river  above  Bed  Biver  Landing. 
Similar  observations  were  also  made  at  Berwick's  bay,  Louisiana. 

4.  Parties  were  established  at  two  stations  to  measure  daily,  with 
the  greatest  care,  the  velocity  of  the  current  in  all  parts  of  the  river 
section,  and  thus  obtain  the  data  necessary  to  determine  accurately 
the  discharge  at  these  stations. 

The  first  of  these  parties  was  located  at  Columbus,  Kentucky.  It 
was  placed  in  charge  of  Mr.  Henry  C.  Fillebrown,  civil  engineer,  as- 
sisted, first,  by  Mr.  W.  E.  Webster,  and  subsequently  by  Mr.  C.  L. 
Jones.  The  second  party  was  located  at  first  at  Natchez,  Mississippi, 
under  the  charge  of  Lieutenant  H.  S.  Putnam,  Topographical  Engi- 
neers, assisted  by  Mr.  J.  T  Champneys,  civil  engineer.  It  was  sub- 
sequently moved  to  Vicksburg,  Mississippi,  and  placed  in  charge  of 
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Mr.  Holmes  A.  Pattison,  Lieutenant  Putnam  having  been  ordered  on 
duty  with  the  army  in  Utah. 

Similar,  but  much  less  elaborate,  measurements  of  the  daily  dis- 
charge of  the  Arkansas  river  at  Napoleon  were  placed  in  charge  of 
Mr.  Alfred  A.  Edington.  The  labors  of  these  parties  have  extended 
through  the  entire  flood  of  this  year,  and  have  not  yet  terminated. 
Great  commendation  is  due  to  the  gentlemen  engaged  upon  them  for 
their  faithful  and  uninterrupted  exertions  during  a  season  remarkable 
for  its  intense  heat  and  sickly  character. 

5.  A  party  was  organized  and  placed  in  charge  of  Mr.  Wm.  Sidney 
Smith,  civil  engineer,  with  instructions,  after  the  flood  had  partially 
subsided,  to  pass  down  the  river  from  Cairo  to  Memphis,  in  a  yawl,  mea- 
suring the  dimensions  of  the  various  crevasses,  and  collecting  all  the  in- 
formation regarding  the  date  of  occurrence,  rate  of  increase,  &c.,  which 
could  be  obtained  from  reliable  sources.  At  the  last  report  of  Mr.  Smith 
he  had  nearly  completed  his  work,  in  a  highly  satisfactory  manner. 

6.  The  width  of  the  Mississippi  was  measured  at  many  places, 
several  short  lines  of  level  were  run  for  especial  purposes,  the  veloci- 
ties of  the  Bell  and  La  Branche  crevasses  were  measured^  and  much 
other  similar  work  performed. 

7.  Great  care  was  taken  to  collect  correct  information,  from  every 
available  source,  upon  the  following  subjects,  viz :  the  height  and  date 
of  the  diflierent  high  waters  at  everv  point  visited  from  Cairo  to  the 
Gulf ;  the  extent  of  the  levees  before  the  flood  of  this  year,  their 
dimensions,  &c.,  between  these  termini ;  the  depth  of  overflow  in  the 
various  swamps  bordering  the  river,  the  nature  of  their  growth  and 
their  geological  character ;  the  seasons  of  the  floods,  the  range,  &c., 
&c  ,  of  the  tributary  streams  below  Cairo,  &c.,  &c. 

8.  A  party  has  been  organized  and  placed  in  charge  of  Mr.  Holmes 
A.  Pattison  to  make  a  chain  and  level  survey  from  the  high  lands 
east  of  the  great  Yazoo  Bottom,  via  Greenwood  and  McNubb,  to 
Prentiss,  on  the  Mississippi  river.  It  is  hoped  by  this  survey,  checked 
by  other  methods,  to  form  an  approximate  estimate  of  the  average 
depth  of  overflow  through  this  swamp.  Mr.  Pattison  is  also  charged 
with  a  similar  work  from  Vidalia  to  Harrisonburg,  with  certain 
measurements  upon  Bayous  Plaquemine  and  La  Fourche,  to  determine 
what  changes,  if  any,  have  taken  place  since  the  former  field  work  of 
the  survey  in  1851.  He  will  also  re-sound  the  old  lines  above  and 
below  the  great  Bonnet  Carre  crevasse  of  1850,  to  determine  if  any 
change  has  occured  in  the  bottom  of  the  river  since  1851. 

9.  Profiles  of  the  railroad  routes  which  cross  the  overflowed  lands 
of  the  Mississippi  valley  have  been  obtained  from  the  officers  of  the 
companies,  and  lines  of  level  from  the  office  of  the  swamp  land  com- 
missioners in  Baton  Bouge.  From  these  and  other  sources  many 
accurate  cross  sections  of  the  delta  formation  have  been  obtained,  and 
it  is  thought  that  sufficient  data  have  been,  or  soon  will  be,  collected 
to  form  an  approximate  estimate  of  the  average  depth  of  the  water  in 
these  swamps  before  levees  were  constructed. 

The  great  amount  of  work  done  and  information  collected  since  the 
resumption  of  field  duties  are  due  to  the  intelligent  and  energetic 
labors  of  Lieutenant  Abbot. 


SECBETABT  OF  WAB.  1205 

It  may  be  proper  in  this  connexion  to  state  briefly  the  nature  and 
extent  of  the  data  collected  previous  to  the  resumption  of  the  survey. 

It  comprised  a  topographical  survey,  including  the  running  of  a 
line  of  levels  on  each  bank  of  the  Mississippi,  from  the  mouth  of  Red 
river  to  Carrollton.  From  this  point  to  the  mouth  of  the  river 
surveys  had  been  previously  made  by  the  War  Department.  Cross 
lines  of  level  were  made  at  various  places,  and  surveys  carried  for 
some  distance  down  the  Bayous  Plaquemine  and  La  Fourche  and 
across  to  Lakes  Ponchartrain  and  Borgne. 

Hydrographical  cross  sections  of  the  river,  with  observations  for 
velocity,  were  made  at  various  points  from  the  mouth  of  Red  river  to 
New  Orleans.  Similar  sections  and  observations  were  taken  of  all 
the  bayous  leading  from  the  river  between  these  two  points,  and  of 
Berwick's  bay  and  of  the  bayous  in  that  vicinity. 

Gauge  rods  were  established  at  Lake  Providence,  New  Carthage, 
Natchez,  the  mouth  of  Red  river.  Baton  Rouge,  Donaldsonville, 
Carrollton,  and  Fort  St.  Philip;  gauges  were  also  established  in  Lake 
Pontchartrain,  Lake  Borgne,  and  a  bayou  opening  into  the  Gulf,  near 
Fort  St.  Philip.  These  gauges  were  connected  with  those  of  the 
river  by  lines  of  level.  Temporary  gauges  were  also  established  at 
Berwick's  bay,  Indian  Village,  &c. 

A  general  examination  of  the  bayous,  streams,  and  lakes  comprised  in 
the  delta  below  Red  river  was  made,  and  several  cross  sections  of  the 
delta  formation,  from  its  head  to  below  New  Orleans,  were  obtained. 

Information  respecting  the  rise  and  fall  of  the  Mississippi  river 
from  St.  Louis  to  the  Balize,  the  height  and  duration  of  the  floods, 
and  the  extent  and  depth  of  overflow  on  the  delta  formation  was 
gathered,  and  similar  inquiries  extended  to  its  tributaries. 

Cross  sections  of  the  river  were  made  with  the  greatest  care  at  Car- 
rollton, and  an  extensive  series  of  observations  carried  on  for  discharge, 
and  for  quantity  of  earthy  matter  held  in  suspension. 

The  discharge  of  all  the  crevasses  that  occurred  below  Red  river 
during  1851  was  measured,  and  all  the  information  respecting  those  of 
previous  years  was  collected. 

Certain  soundings,  measurements,  and  investigations  were  made  at 
the  mouth  of  the  river,  but  the  accurate  survey  of  the  delta  proper 
from  below  Fort  St.  Philip,  by  Captain  Talcot,  of  the  Corps  of  Engi- 
neers, which  included  elaborate  velocity  observations,  together  with 
the  resurvey  of  the  mouths  by  the  Coast  Survey,  rendered  detailed 
work  there  unnecessary. 

The  resumption  of  field-work  at  this  time  has  been  singularly  for- 
tunate. The  flood  of  this  year  is  the  first  which  has  occurred  since  the 
field-work  of  the  survey  in  1851,  and  observations  like  those  under- 
taken this  year  would  have  been  of  comparatively  little  value  before 
this  season.  The  parties  were  all  organized,  the  river  gauges  erected, 
&c.,  &c.,  before  the  river  began  to  rise  last  winter,  and  all  the  phe- 
nomena of  the  high  water  of  this  year  have  been  accurately  observed 
in  a  manner  which,  together  with  the  other  information  collected,  and 
the  results  of  the  former  examinations,  investigations,  and  surveys, 
cannot  fail  to  supply  the  data  required  to  solve  all  the  problems  con- 
nected with  the   subject   of  protection   from   inundation — problems 
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which  can  only  be  solved  by  inyestigations  as  extended  and  elaborate 
as  those  enumerated. 

The  field-work  of  the  survey  will  soon  be  finished. 
The  office-work  is  being  pressed  forward  with  all  possible  despatch, 
and  the  report  will  be  submitted  at  as  early  a  day  as  practicable. 
Very  respectfully,  your  obedient  servant, 

A.  A.  HUMPHREYS, 
Captain  Topographical  Engineers. 
Colonel  J.  J.  Abbrt, 

Chief  of  the  Corps  of  Topographical  Engineers. 


APPENDIX  F. 


MiLTTAKY  Department  op  New  Mexico, 

Santa  Fe^  September  29,  1858. 

Colonel:  For  the  information  of  the  Bureau  of  Topographical 
Engineers  I  have  the  honor  to  submit  to  you  a  report  of  the  opera- 
tions during  the  past  year  upon  the  five  military  roads  in  my  charge 
in  the  department  of  New  Mexico. 

I. — Road  from  Fort  Union  to  Santa  Fe. 

The  operations  upon  this  road  were  begun  in  the  month  of  March 
and  continued  until  the  end  of  August,  by  which  time  the  appropri- 
ation was  so  nearly  exhausted  that  it  was  deemed  advisable  to  discon- 
tinue the  work,  with  a  view  of  ascertaining  the  exact  amount  of  money 
remaining  applicable  to  this  road.  This  I  was  enabled  to  do  without 
loss  on  any  side,  as  I  placed  the  working  party  at  once  upon  an  adjoin- 
ing road  where  I  had  just  made  arrangements  to  begin  work.  There 
has  been  expended  upon  the  road  labor  amounting  to  10,499^  days' 
work  of  foreman,  mechanics,  and  laborers,  and  131  days'  use  of  teams, 
and,  as  a  result,  Iwo  of  the  most  formidable  obstacles  upon  the  route 
have  been  overcome,  viz  :  the  rocky  hill  near  Tecalote  and  the  rough 
and  dangerous  route  through  the  Apache  caiion.  The  former  of  these, 
being  a  ridge  of  stratified  sandstone,  could  only  be  crossed  with  com- 
fort by  macadamizing  about  half  a  mile  of  the  roadway  over  it ;  and 
the  latter  involved  a  great  expense  of  masonry  and  blasting  to  make 
the  road,  of  thirty-three  feet  m  width,  in  a  secure  location  and  guard 
it  against  encroachments  from  the  mountain  torrent,  which  at  times 
rushes  along  the  arroyo  winding  through  the  caSon.  This  arroyo  it 
was  found  necessary  to  cross  at  one  point  by  a  small  but  very  strong 
bridge,  of  eighteen  feet  span,  and  a  width  of  twenty  feet  for  the  road- 
way over  it.  The  bridge  has  stone  abutments  of  dry  masonry,  and 
the  superstructure  is  made  of  hewn  pine  timbers  of  excellent  quality. 
The  above  work  is  all  in  use,  having  been  thrown  open  as  successive 
portions  of  it  were  completed.  In  addition  to  the  above,  the  new 
route  across  a  mountain  spur  between  **Rock  Corral"  and  Apache 
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canon  has  had  a  large  amount  of  work  applied  to  it,  and  it  is  hoped 
will  be  opened  for  travel  with  what  remains  of  the  appropriation.  A 
portion  of  this  section  has  been  in  use  three  months.  This  road 
affords  the  communication  between  Fort  Union  and  the  headquarters 
of  the  military  department  of  New  Mexico,  and  is  also  used  as  the 
best  route  at  present  between  Fort  Union  and  the  principal  depot  at 
Albuquerque.  It  crosses  the  great  southern  branch  of  the  Bocky 
mountain  range  at  the  most  northerly  point  practicable  for  an  easy 
wagon  road,  and  is  a  portion  of  the  great  mail  route  between  the  old 
States  of  the  Union  and  the  largest  settlement  of  New  Mexico  ;  it  is, 
in  short,  the  principal  entrance  to  the  heart  of  this  Territory.  For 
these  reasons  it  is  hoped  that  the  estimate  herewith  submitted  for  per« 
fecting  the  road  may  meet  with  favorable  'consideration.  It  is  the 
same  estimate  which  was  laid  before  the  bureau  at  the  commencement 
of  the  operations,  and  its  accuracy  is  well  established  by  the  work 
already  done. 

II. — Boad  from  Tecahte  to  Albuquerque. 

This  road  is  intended  to  afford  an  easier  route  between  the  eastern 
border  of  the  Territory  and  the  military  depot  at  Albuquerque,  and 
an  appropriation  of  $10,000  was  made  to  improve  it,  via  Canon 
Carnuel  and  Canon  Blanco.  This  amount,  though  it  will  pay  for  very 
important  improvements  in  the  two  canons  above  named,  is  not  suffi- 
cient for  perfecting  and  securing  the  requisite  work  in  Cafion  Carnuel 
alone  ;  and  besides  the  two  canons  named  in  the  act  authorizing  the 
improvement  of  this  route  there  is  another  point  of  great  difficulty 
on  the  shortest  route  between  Tecalote  and  Alouquerque  which  should 
also  be  improved,  viz :  the  descent  from  the  great  mesa,  east  of  the 
Sandia  mountain,  into  the  valley  of  the  Pecos,  which  river  should  be 
crossed  by  this  road  at  or  near  San  Miguel.  For  this  reason  I  have 
presented  a  new  estimate  for  this  road,  which  I  hope  may  be  approved. 

Canon  Carnuel  is  the  pass  through  the  lofty  range  of  mountains 
running  parallel  to  the  Rio  del  Norte  and  about  ten  or  twelve  miles 
east  of  that  river.  This  canon  is  much  the  more  formidable  obstacle 
of  the  two  above  named.  It  is  necessary  to  pass  through  it  on  the 
route  between  Albuquerque  and  Fort  Stanton,  and  in  getting  the  sup- 
plies of  timber  and  fuel  for  the  military  depot  at  Albuquerque.  I 
nave  therefore  determined  to  commence  these  improvements  in  that 
canon.  The  work  was  begun  here  in  the  month  of  April  and  will  be 
continued  at  least  through  September,  perhaps  longer,  if  the  funds 
will  justify  it,  having,  of  course,  a  due  regard  to  the  improvement  of 
Canon  Blanco. 

At  the  end  of  August  there  had  been  expended  upon  this  route 
4,179J  days'  work  of  foreman,  mechanics,  and  laborers,  and  124  days' 
use  of  teams,  and  for  a  result  there  is  a  new  road  made,  which  affords 
an  easier  descent  from  the  mouth  of  the  canon  to  the  Albuquerque 
plain,  and  within  the  canon  many  of  the  greatest  difficulties  have 
been  removed,  and  the  road  rendered  comparatively  safe;  still  much 
remains  to  be  done  to  make  a  good  and  permanent  road  through  the 
canon. 

III. — Boad  from  Canada  to  Abequea. 

A  small  appropriation  was  made  for  the  improvement  of  the  above 
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named  route.  Abequea  is  situated  in  the  mountain  region,  on  tbe 
right  bank  of  the  Chama  river,  about  twenty-two  miles  from  its  mouth, 
which  is  on  the  west  side  of  the  Rio  del  Norte,  opposite  to  the  town 
of  Canada.  This  road  derives  its  military  importance  from  the  fact 
that  Abequea  was  formerly  garrisoned  by  our  troops  and  is  likely  to 
be  again  occupied,  as  it  is  one  of  the  avenues  by  which  to  enter  the 
Navajo  country.  A  certain  degree  of  importance  and  interest  most  also 
be  attached  to  it  as  the  eastern  terminus  of  the  ^'  old  Spanish  trail." 

This  road  is  very  sandy  and  consequently  very  difficult  for  the 
passage  of  wagons  ;  it  has,  however,  two  obstacles  of  another  character 
upon  it,  viz :  the  rocky  ridge  which  projects  to  the  river  at  a  point 
called  Cuchillo,  and  the  hill  at  Abequea.  The  operations  for  the  im- 
provement of  the  road  have  been  commenced  at  the  former  of  these 
points,  where  a  good  road  will  soon  be  made  by  cutting  down  the  rocky 
hill  and  making  a  passage  of  proper  width  where  there  was  formerly 
but  a  single  wagon  track  of  a  very  rough  and  dangerous  character. 

At  the  end  of  August  there  had  been  bestowed  upon  this  work  1,138 
days'  work  of  foreman,  mechanics,  and  laborers,  and  13  days'  use  of 
teams. 

As  the  appropriation  of  $6,000,  originally  made  for  this  road,  will 
probably  be  sufficient  for  overcoming  the  two  obstacles  to  safe  travel 
named  above,  no  new  appropriation  is  asked  for. 

IV. — Boad  from  Taos  to  Santa  Fe. 

This  road  is  one  of  very  great  interest  and  importance,  whether 
eonsidered  in  a  commercial  or  military  light,  as  the  means  of  affording 
an  easy  outlet  for  the  abundant  products  of  the  rich  and  justly  cele- 
brated valley  of  Taos,  or  as  the  route  of  communication  between  the 
headquarters  of  the  department  and  the  upper  posts  of  the  valley  of 
the  Rio  del  Norte. 

The  chief  obstacle  to  the  easy  construction  of  a  road  between  Taos 
and  Santa  Fe  is  the  mountainous  formation  which  extends  westwardly 
from  the  great  southern  branch  of  the  Rocky  mountain  range,  in  the 
vicinity  oi  the  Moro  Peaks,  and  crosses  the  Rio  del  Norte,  constituting 
a  formidable  natural  barrier  between  the  valley  of  Taos  and  the  country 
around  Santa  Fe.  At  present  wagons  pass  with  great  difficulty  over 
the  route  by  the  eastern  part  of  this  barrier  ;  but  the  road  is  very  cir- 
cuitous and  rough,  crossing  mountain  streams  and  immense  stony  hills 
and  being  in  many  places  annually  encroached  upon  by  deep  arroyos. 
To  improve  this  route,  and  make  the  grades  easy  enough  for  loaded 
wagons,  would  considerably  increase  its  present  length  ;  and  the  great 
expense  which  it  would  cause  could  produce  no  lasting  benefit,  owing 
to  the  exposure  of  the  work  to  destruction  from  the  mountain  torrents 
in  the  rainy  season. 

Between  the  above  route  and  the  Rio  del  Norte  there  is  a  bridle 
path  which  passes  in  a  direct  course  through  El  Embudo,  but  it  is  so 
steep  that  in  wet  weather  animals  pass  over  it  with  difficulty.  The 
heavy  grade  and  mobile  character  of  the  soil  throw  it  out  of  considera- 
tion as  a  wagon  road  route. 

The  route  to  which  I  give  the  preference,  after  a  careful  examination 
of  all  of  them,  is  as  follows : 
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From  Taos,  in  a  southwestwardly  direction  for  about  18  miles,  to 
a  point  on  the  Eio  del  Norte  called  *'8ienaguilla ;"  thence  through 
the  canon  of  the  Rio  del  Norte,  by  cutting  a  roadway  into  the  slope 
of  the  left  bank,  15  miles  to  La  Joya  ;  and  thence  by  the  road  common 
to  all  the  routes  above  named,  40  miles,  to  Santa  Fe ;  being  in  all 
73  miles,  and  14  miles  shorter  than  the  present  diflScult  and  objec- 
tionable wagon  road.  The  greater  part  of  the  first  section  above 
named  is  over  easy  ground,  requiring  scarcely  any  work  to  make  a 
perfect  road  ;  but  on  approaching  Sienaguilla  there  will  be  some  heavy 
work  for  about  3  miles,  involving  the  crossing  of  two  deep  arroyos  and 
the  easing  of  three  very  considerable  hills. 

From  Sienaguilla  to  La  Joya,  for  15  miles,  involving  the  removal 
of  broken  rock  and  the  cutting  of  the  roadway  into  the  side  slope  of 
the  mountain,  and  constituting  the  expensive  feature  of  the  road,  but 
offering  a  grade  which  is  scarcely  a  perceptible  departure  from  the 
true  level,  and  affording  the  only  chance  for  a  permanent  roadway  to 
pass  the  mountains. 

The  remaining  section  of  forty  miles  requires  considerable  work  at 
certain  points,  such  as  a  new  location  near  Pojoaque,  to  avoid  arroyos 
and  to  be  protected  against  their  encroachments,  and  also  a  new  loca- 
tion, involving  much  cutting  and  grading,  along  Jesuque  creek,  and 
among  the  sand  hills  just  north  of  Santa  Fk. 

The  accompanying  estimate  shows  the  probable  cost  of  effecting 
this  great  work,  and  it  is  hoped  that  the  importance  of  the  route  will 
lead  to  its  favorable  consideration. 

V. — Boad  from  Santa  Fe  to  Dofla  Ana. 

The  small  balance  of  appropriation  which  came  into  my  hands  for 
this  long  route  was,  at  my  recommendation,  made  applicable  to  that 
section  of  the  road  between  Santa  Fe  and  Albuquerque,  and  a  party 
has  been  set  at  work  upon  the  somewhat  difficult  descent  into  the 
valley  of  the  Galisteo,  as  being  the  point  where  most  good  can  be 
done  with  the  means  available.  This  route  is  an  important  one  as  it 
constitutes  the  line  of  communication  between  the  headquarters  of  the 
department  of  Santa  F6  and  the  military  posts  down  the  Rio  del 
Norte,  and  also,  in  part,  between  these  posts  and  those  east  and  west 
of  that  river  in  New  Mexico.  The  sum  originally  appropriated,  of 
twelve  thousand  dollars,  for  the  improvement  of  this  road  was  en- 
tirely too  small  to  make  a  good  and  permanent  communication 
throughout  this  long  line  of  some  three  hundred  miles,  nor  perhaps 
was  such  a  result  contemplated,  but  merely  the  removal  of  serious  ob- 
stacles to  easy  and  safe  travelling,  so  as  to  place  the  road  within 
the  possibility  of  being  kept  in  repair  or  in  passable  condition  by  the 
neighborhood  work,  which  should  be  applied  to  it  by  the  county 
authorities ;  indeed,  in  all  these  works  I  have  thus  far  been  governed 
by  the  consideration  of  bringing  each  road  to  a  state  of  repair  that 
would  place  it  for  the  future  within  the  scope  of  the  county  or  neigh- 
borhood work,  and  with  this  view  I  have  submitted  an  estimate  for 
continuing  the  improvement  of  the  road  from  Santa  Fe  to  Dofia  Ana, 
and  which  I  hope  will  be  favorably  considered  from  the  great  import- 
ance of  the  route  which  constitutes  the  principal  part  of  the  north  and 
south  line  of  communication  through  the  Territory. 
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In  the  prosecution  of  these  duties  I  have  had  the  good  fortune  to  be 
most  ably  assisted  by  Joab  Houghton,  esq.,  whose  long  residence  and 
high  position  in  this  Territory  have  given  him  a  knowledge  of  the 
country,  and  of  the  people,  and  their  language,  which  has  proved  to 
be  of  the  utmost  value  to  the  interests  of  the  works,  and  which,  I 
regret  to  say,  has  been  but  inadequately  repaid  by  the  moderate  com- 
pensation which  the  small  ness  of  the  appropriations  compels  me  to 
fix  upon. 

All  of  which  is  respecfully  submitted  by  your  most  obedient  servant, 

J.  N.  MACOMB, 
Captain  Topographical  Engineers. 
Colonel  J.  J.  Abert,  Com*g  Corps  Top.  EngWs, 

United  States  Army^  Jvashington,  D.  G. 


Estimaies  for  the  roads  in  l^ew  Meadco,  in  charge  of  Captain  J.  N. 
Macomb f  Topographical  Engineers, 

I. — B3TIMATB   FOR   THB    COMPLETION   OP   THE   ROAD   FROM   FORT    UNION   TO 

SANTA   FE. 

From  Santa  Fe  to  the  Arroyo  Hondo,  6  miles  and  3 
chains $1,600  00 

From  Arroyo  Hondo  to  Rock  Corral,  4  miles  and  26 
chains 4,500  00 

From  Rock  Corral  to  Apache  canon,  by  present  main 
road,  4  miles  and  59  chains  ;  but  by  trail,  which  can 
be  improved,  2  miles  and  39  chains 8,500  00 

From  the  mouth  of  Apache  canon  to  El  Arroyo  de  Pecos, 
by  present  road,  10  miles  and  73  chains ;  but  by  trail, 
which  can  be  improved,  9  miles  and  64  chains 10,500  00 

From  El  Arroyo  de  Pecos  to  San  Jose,  crossing  of  Pecos 

river,  18^  miles 7,500  00 

From  San  Jose  to  Tecalote,  15^  miles 6,500  00 

From  Tecalote  to  Las  Vegas,  11  miles 3,500  00 

From  Las  Vegas  to  Fort  Union,  by  one  road,  30  miles, 

by  another,  27  miles 4,500  00 

Bridges  across  the  rivers  Pecos,  Moro,  Sapella,  and  Gal- 
lenas,  at  $1,000  each 4,000  00 


Total 51,000  00 

From  which  deduct  amount  appropriated  for  this  road 

by  act  of  March  3,  1855,  No.  58,  chapter  CLXIX 16,000  00 

Total  required  f  )r  the  completion  of  the  road  from 
Fort  Union  to  Santa  Fe 35,000  00 


II. — ESTIMATE  FOR  COMPLETING  THB  ROAD  FROM  TECALOTE  TO  ALBUQUERQUE. 

From  Albuquerque  to  Tejares,  through  the  CaSon  Car- 

nuel,  18  miles $8,000  00 

From  Tejares  to  Carpenter's  rancho,  6^  miles 2,000  00 

From  Carpenter's  rancho  to  Cafion  Blanco,  76  miles 6,000  00 
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From  Canon  Blanco  to  San  Miguel,  descending  from  the 

Mesa  at  or  near  Puerto  Capote,  30  miles $8,000  00 

From  San  Miguel  to  Tecalote,  15  miles 2,500  00 

Bridge  over  Pecos  river 1,000  00 

26,500  00 
From  which  de<luct  balance  of  former  appropriation  on 
hand  at  the  time  of  making  this  estimate. — (See  act 
of  March  3,  1855,  No  58,  chapter  CLXIX.) 3,500  00 

Total  required  for  the  completion  of  the  road  from  Tecalote 

to  Albuquerque 23,000  00 

III. — ROAD  FROM  CANADA  TO  ABBQUEA. 

No  further  appropriation  is  asked  for  on  account  of  this  road  at  this 
time. 

IV. — ESTIMATB  FOR  OOldPLBTING  THE  ROAD  FROM  TAOS  TO  SANTA  FE. 

Section  from  Taos  to  Sienaguilla,  18  miles $13,500  00 

Sienaguilla  to  La  Joya,  through  the  canon  of  the  Rio 

del  Norte,  15  miles 82,500  00 

From  La  Joya  to  Santa  Fe,  40  miles 21,500  00 

117,500  00 
From  which  deduct  the  balance  on  hand  of  appropriation 

made  by  act  of  July  17,  1854 4,500  00 

Leaving  total  required  for  the  completion  of  a  road  from 

Taos  to  Santa  Fe 113,000  00 

V. — Estimate  for  continuing  the  improvement  of  the  road  from 
Santa  Fe  to  Dona  Ana,  and  for  surveying  the  route  thereof,  with  a 
view  of  making  the  final  location  of  that  portion  between  Albuquerque 
and  Dofia  Ana,  |25,000  00. 

All  of  which  is  respectfully  submitted  by  your  most  obedient  servant, 

J.  N.  MACOMB, 
Captain  Topographical  Engineers. 
September  29,  1858. 
Colonel  J.  J.  Abert, 

Commanding  Corps  Topographical  Engineers^  U.  8.  A.y 

Wa^hingtony  D,  (7. 


APPENDIX  G. 


Office  Military  Eoads  Pacific  Coast, 
San  Francisco,  California^  September  25,  1858. 
Colonel  :  In  submitting  to  your  bureau  a  report  of  operations 
during  the  past  year  on  the  several  military  roads  now  under  my 
charge,  I  beg  leave  to  refer  you  to  the  accompanying  report  of  Lieu- 
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tenant  G.  N.  Mendell,  Corps  of  Topographical  Engineers,  made  to 
me  by  direction  of  Major  Bache,  Corps  of  Topographical  Engineers, 
on  turning  over  to  me  the  charge  of  the  same. 

The  necessity  for  examining  the  location  of  the  military  road  from 
Astoria  to  Salem,  0.  T.,  with  a  view  to  its  improvement,  will  pre- 
vent the  further  construction  of  any  portion  of  this  road  before  tbe 
close  of  the  present  season,  under  the  appropriation  of  $30^000  made 
therefor  by  Congress  at  its  recent  session.  The  additional  amounte 
named  by  Lieutenant  Mendell,  as  necessary  for  the  completion  of  the 
other  roads,  I  have  the  honor  to  recommend  to  the  favorable  consid- 
eration of  the  department. 

The  following  statement  exhibits  the  funds  pertaining  to  the  sev- 
eral roads  on  hand  the  16th  instant;  also,  the  amounts  estimated  as 
requisite  for  their  completion,  viz  : 


1.  Road  from  Myrtle  creek  to  Camp  Stewart,  0.  T 

2.  Road  from  Myrtle  creek  to  Scottabui^,  0.  T. 

3.  Road  from  Astoria  to  8alem,  0.  T 

4.  Road  from  Vancouver.  W.  T.,  to  the  Dalles,  0.  T.. 

5.  Road  from  Vancouver  to  Steilacoom,  W.  T. 

6.  Road  from  Steilacoom  to  Bellingham  bay,  W.  T.  .. 


Amount  of  funds 
on  hand  Septem- 
ber 16. 


$15,653  22 

19,302  40 

OS1.9RS  50 

34  73 

4,575  58 

8,534  12 


Amount  leqii- 
site  for  com- 
pletion. 


$10,000  00 


60, 000  00 
40, 000  00 


oOn  hand  September  1. 

I  am,  Colonel,  very  respectfully,  your  obedient  servant, 

GEO.  THOM, 
Capt.  Topografhical  Engineers. 
Colonel  J.  J.  Abert, 

Chief  Corps  of  Top.  Engineers j  Washington,  D.  C. 


Portland,  0.  T.,  September  16,  1858. 

Captain:  By  direction  of  Major  Bache,  Corps  of  Topographical  En- 
gineers, I  make  to  you  the  following  report  of  operations  on  the  mil- 
itary roads  in  Oregon  and  Washington  Territories  since  the  da^  of 
my  last  annual  report. 

I.— ROADS  IN  SOUFHERN  OREGON. 

1.  Koad  from  Camp  Stewart  to  Myrtle  creek  : 

Amount  of  original  appropriation $30,000  00 

Balanceon  hand 15,653  22 

Amount  expended 14,346  78 

2.  Road  from  Myrtle  creek  to  Scottsburg : 

Amount  of  original  appropriation $30,000  00 

Balance  on  hand 19,302  40 

Amount  expended 10,697  60 
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These  roads  are  a  continuation  of  each  other.  From  Scottshurg  to 
Myrtle  creek  is  about  65  miles,  from  Myrtle  creek  to  Camp  Stewart 
is  about  95  miles. 

In  accordance  with  instructions  from  proper  authority  I  left  San 
Francisco  on  the  10th  of  March  ultimo,  to  make  an  examination  of 
these  roads,  and  upon  my  return  rendered  a  report  as  to  the  proper 
method  of  disbursement. 

Appropriations  were  made  some  years  since  for  both  of  these  roads, 
and  the  road  first  named  was  located  and  partially  constructed  in 
1853,  and  the  other  during  the  following  season.  The  work  requisite 
to  be  done  being  chiefly  that  of  repair,  and  diflScult  to  be  described 
accurately,  it  was  determined  to  prosecute  it  mainly  by  hired  labor, 
giving  contracts  for  the  bridges  and  for  a  portion  of  the  road  which 
it  would  have  been  difficult  to  supervise  carefully.  Accordingly  a 
party  of  laborers  for  each  road  was  organized  in  San  Francisco  and 
despatched  to  the  Umpqua  by  the  steamer  of  April  6,  both  parties 
being  under  the  direction  of  Colonel  Jos.  Hooker. 

The  party  for  the  first  named  road  proceeded  to  the  canon,  about 
75  miles  from  Scottsburg,  and  commenced  work  immediately,  and 
has  progressed  favorably  since,  with  a  force  varying  between  twenty 
and  forty  men. 

This  canon  is  the  artery  of  travel  between  the  northern  and 
southern  portions  of  the  coast.  It  is  about  11  miles  in  length  and 
has  always  presented  the  greatest  difficulties.  For  wagons  it  has 
been  almost  impracticable^  and  for  horsemen  it  has  been  by  no  means 
favorable.  The  principal  features  of  difficulty  have  been  the  portion, 
about  one  mile  in  length,  where  the  walls  of  the  canon  become  almost 
vertical,  and  the  southern  end,  some  four  miles  in  length,  where  the 
mud  has  collected  to  great  depths.  On  the  former  portion  the  road 
was  previously  located  in  the  creek,  and  was  but  a  succession  of  small 
precipices  and  huge  boulders.  Where  the  creek  attained  its  height 
it  was  entirely  impracticable.  The  line  was  re-located  and  placed  on 
the  side  of  the  mountain.  This  has  involved  a  great  expense,  as  the 
road  has  been  literally  blasted  out  of  the  hard  basaltic  rock.  The 
improvement,  however,  is  of  the  most  permanent  character,  and  per- 
haps at  no  point  in  the  country  would  the  application  of  the  same 
amount  of  money  have  been  of  more  advantage  to  the  public  than  in 
this  instance.  Improvements  are  now  progressing  on  the  southern 
end  with  a  large  force,  with  the  intention  to  complete  it  before  the 
arrival  of  the  rainy  season.  Much  of  this  mud  is  due  to  the  entire 
lack  of  drainage,  which  will  be  remedied  by  the  construction  of  fre- 
quent drains  and  culverts,  while  other  portions  will  be  bridged.  It 
was  estimated  that  $18,000  or  $20,000  would  make  an  excellent  road 
through  this  canon,  and  $8,000  have  been  appropriated  to  a  section  of 
13  miles,  lying  south  of  the  canon  and  including  the  Grace  Creek  hills. 

The  character  of  road  is  16  feet  in  width,  free  from  roots  and  stumps, 
the  timber  cut  down  to  widths  varying  from  30  to  60  feet.  The  width 
is  reduced  where  there  is  heavy  rock  or  earth  excavation,  but  in  all 
places  it  will  be  easily  practicable  for  a  6-raule  team. 

On  this  road  the  following  contracts  have  been  entered  into,  viz : 

1.  Hardy  and  Thomas  Elliff,  amount  $8,000;  object,  the  thorough 
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repair  of  13  miles  of  the  road,  commencing  at  Cow  creek  and  extend- 
ing towards  Jacksonville. 

2.  Messrs.  Ransom  &  Roberts,  for  the  erection  of  3  bridges,  of 
lengths  as  follows,  viz:  Ist,  75  feet;  2d,  150  fieet;  3d,  130  feet  at, 
rates  as  follows:  Ist  bridge,  |300;  2d, $400;  3d,  |600;  the  privilege 
being  reserved  in  the  last  two  cases  to  increase  the  lengths  of  the 
bridges  by  paying  $2  50  for  each  additional  foot  lengthened. 

Messrs.  EUiff  were,  on  August  1st,  ultimo,  progressing  rapidly  in 
their  repairs,  and  doubtless  they  are  now  prepared  to  have  their  work 
examined. 

Messrs.  Ransom  &  Roberts  have  already  completed  the  first  bridge 
described,  and  on  August  1  were  progressing  rapidly  with  the  others. 

Agreements  have,  in  ad  iition  to  those  mentioned,  been  entered  into 
by  the  agent^for  the  erection  of  other  small  bridges  in  the  canon  at 
reasonable  rates. 

An  additional  appropriation  of  $10,000  is  very  much  needed  to 
complete  on  the  same  scale  the  whole  line.  Immediately  north  of  the 
cafion  there  is  an  interval  of  two  miles  where  high  cliffs  abut  against 
the  stream,  and  which  in  high  water  is  impassable.  This  corrected, 
and  the  main  route  to  California  will  be  a  most  excellent  road.  K  it 
is  not  built  by  the  government  it  is  probable  that  it  will  remain  in  its 
present  state  for  many  years  to  come. 

On  the  Scottsburg  and  Myrtle  Creek  military  road  the  laboring 
party,  averaging  probably  about  20  men,  has  been  engaged  in  general 
repairs,  and  has  made  an  excellent  road  for  about  15  miles,  including 
several  excellent  bridges  of  considerable  lengths.  On  August  I  the 
bulk  of  the  laborers  left  the  work,  owing  to  the  excitement  of  the 
Frazer  river  mines,  and  for  some  time  it  was  impossible  to  replace 
them.  The  reaction  has,  however,  occurred,  and  two  additional  par- 
ties have  been  employed — one  near  Roseburg,  and  one  at  Myrtle 
creek.  Under  these  arrangements  it  is  expected  that  almost  all  the 
necessary  repairs  will  be  completed  by  the  close  of  this  season. 

The  following  contracts  have  been  made  on  account  of  this  road,  viz: 

With  A.  B.  and  L.  L.  Kellogg  for  the  construction  of  several 
bridges  of  the  most  substantial  character,  the  aggregate  length  being 
316  feet,  at  $4  per  foot;  also,  for  the  thorough  repair  of  another 
bridge,  126  feet  in  length,  at  $2  50  per  foot. 

2.  With  R.  M.  Hutchinson  for  a  bridge  over  Deer  creek,  at  Rose- 
burg, of  175  feet  in  lengh,  more  or  less. 

3.  With  Hill  &  Co.  for  a  bridge  over  the  Kansas  swale,  220  feet  in 
length. 

Most  of  these  bridges  have  been  constructed.  Some  have  been  paid 
for,  and  all  will,  without  reasonable  doubt,  be  ready  for  inspection 
upon  the  next  visit  of  the  officer  in  charge. 

It  has  been  the  aim  on  these  roads  to  make  the  improvements  of  the 
most  permanent  character,  and  to  improve  those  points  which  the 
sparse  population  would  have  been  unable  to  accomplish  for  years  to 
come.  The  ordinary  repairs  and  police  of  the  roads  have,  in  a 
measure,  been  passed  by.  No  work  has  been  done  on  the  last  men- 
tioned road  on  the  interval  between  the  ferries. 
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n.— ASTORIA  AND  SALKM  MILTTABY  ROAD. 

At  the  date  of  the  last  annual  report  there  remained  nnopened  16 
miles  of  this  road.  This  was  completed  in  Octoher,  and  since  that 
time  no  work  has  been  done  upon  it. 

It  is  suggested  that  new  examinations  be  made  of  the  country,  in 
order  to  improve  the  location,  in  case  further  disbursements  are  made 
upon  this  road. 

in.— ROADS  IN  WASHINGTON  TERRFTORY. 

1.   Vancouver  and  SteUaooom  Military  Road. 

Since  my  last  annual  report  Mr.  Tower,  the  contractor,  has  com- 
pleted the  work  required  to  be  done  under  his  two  contracts,  viz: 
The  construction  of  about  33  miles  of  road.  This  work  was  accepted 
on  the  10th  instant,  though  the  time  for  its  completion  was  last  fall. 
Exceptions  were  taken  to  it  when  it  was  first  reported  for  inspection, 
and  Mr.  Tower  was  required  to  correct  the  defects. 

Early  in  the  last  spring  the  location  of  this  road  was  continued 
down  the  west  bank  of  the  Cowlitz  to  Monticello;  and,  in  pursuance 
to  a  call  for  bids,  contracts  were  made  with  Geo.  Drew  and  William 
Jackson  for  the  construction  of  17  miles  of  the  continuation,  which 
about  exhausts  the  balance  on  hand.  Mr.  Drew  constructs  about  7 
miles  of  the  road,  Mr.  Jackson  about  10. 

It  is  to  be  regretted  that  the  additional  appropriation  of  $15,000, 
asked  for  in  the  last  annual  report,  was  not  available  last  spring  for 
application  to  this  portion.  It  would  have  enabled  the  selection  of  a 
route  where  the  grades  could  have  been  made  much  easier,  while  in 
its  absence  it  was  proper  to  open  as  much  of  the  line  as  was  possible 
with  the  means  on  hand.  A  junction  with  the  old  trail,  eleven  miles 
above  Monticello,  has  been  effected,  thus  opening  a  route  for  travel 
along  the  west  bank  of  the  Cowlitz.  The  heavy  grades  on  this  line, 
while  they  will  by  no  means  preclude  its  use  as  a  wagon  road,  will 
probably  prevent  its  even  being  used  extensively  for  freighting.  These 
contracts  of  Messrs.  Drew  &  Jackson  are  almost  completed,  and  the 
road  is  now  practicable  throughout  Eleven  miles  of  4;he  line  above 
Monticello  remain  untouched,  and  an  additional  appropriation  of 
$10,000  will  be  requisite  for  this  purpose.  To  open  the  line  from 
the  Cowlitz  to  Vancouver  another  addition  of  $40,000  will  be  neces- 
sary, making  in  all  $50,000. 

2.  Steilacoom  and  BeUingham  bay  Military  Road. 

The  reconnaissance  of  this  route  was  x)mpleted  on  November  21, 
ultimo.  Mr.  W.  W.  de  Lacy  was  engaged  during  the  winter  upon 
the  maps  and  memoir.  Early  in  the  spring  a  call  was  made  for  bids 
for  the  construction  of  portions  of  the  route,  and  subsequently  a  con- 
tract was  made  with  Vaughn  &  Lowell  for  the  completion  of  the 
portion  between  the  Puyallup  river  and  Seattle,  a  distance  of  about 
27  miles.  This  contract  failed  to  meet  the  approval  of  the  Secretary 
of  War,  and  was  accordingly  annulled.  The  contractors,  previous  to 
the  receipt  of  this  notification,  had  completed  20^  miles,  leaving  an 
interval  of  eight  miles  south  of  Seattle  unimproved. 

A  contract  was  also  made  with  Fitzhugh  &  Warbass  for  the  oon- 
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struction  of  about  5^  miles  of  road  at  Bellingham  bay,  as  well  as  for 
the  erection  of  several  bridges  of  considerable  lengths.  This  they 
have  completed  and  payment  in  full  has  been  made  to  them. 

A  bid  was  made  for  a  trail  from  Seattle  to  Whatcom,  but  as  the  bal- 
ance on  hand  would  not  have  been  sufficient  to  open  the  line  through- 
out at  the  rate  proposed,  the  bid  was  not  accepted. 

There  have  been  completed  nearly  27  miles  of  this  road  and  several 
hundred  ieet  of  most  excellent  bridging. 

Amount  of  original  appropriation $35^000  00 

Balance  on  hand 8,534  12 

Expended 26,465  88 

For  the  completion  of  this  road  an  additional  appropriation  of 
$40,000  will  be  necessary. 

Further  information  on  these  roads  will  be  found  in  my  monthly 
reports  during  the  past  year. 

Very  respectfully,  your  obedient  servant, 

G.  H.  MBNDELL, 
let  Lieut,  Top.  Engineers. 
Captain  George  Thom, 

Corps  of  Top.  Engineers^  San  Francisco,  Col. 


Sir  :  Having  been  appointed  by  you  to  make  a  reconnaissance  of, 
and  locate  the  line  of,  a  military  road  from  Steilacoom  to  Bellingham 
bay,  and  having  accomplished  that  duty,  I  beg  leave  respectfully  to 
make  the  following  report : 

My  reconnaissance  was  to  commence  at  the  Puyallup,  where  the 
lower  road  to  Muckleshoot  prairie  crosses  at  Carson's,  about  seven 
miles  above  the  mouth  of  the  river.  Of  the  interior  of  the  country 
before  me  but  little  was  known  beyond  Seattle. 

My  party  consisted,  besides  myself,  of  three  white  men,  and  five 
Indians  as  packers.  At  Seattle  I  hired  a  canoe  and  Indian  crew  to 
furnish  me  with  supplies  along  the  coast,  and  placed  it  in  charge  of  a 
reliable  white  man. 

I  started  from  Fort  Steilacoom  with  my  party  on  the  11th  August, 
and  reached  the  Puyallup  the  next  day.  From  this  point  my  recon- 
naissance was  to  be  directed,  according  to  my  orders,  to  find  a  line  as 
near  the  coast  of  the  Sound  as  the  formation  of  the  country  would 
permit.  In  this  object  I  was  successful.  I  pushed  through  as  rapidly 
as  the  dense  forest  and  a  due  attention  to  the  attainment  of  my  object 
(to  obtain  a  knowledge  of  the  country)  would  permit,  procuring 
Indian  guides  whenever  practicable,  and  making  a  random  line  to 
serve  as  a  guide  on  my  return,  and  arrived  at  Bellingham  bay  on  the 
20th  September.  Atter  having  spent  a  few  days  in  recruiting  the 
party  and  preparing  a  rough  report,  maps,  and  estimates  for  your 
information,  1  started  on  my  return. 

The  line  was,  in  general,  located  near  the  guide  line,  but  was  much 
shortened  and  improved,  and  was  completed  on  the  21st  November, 
on  which  day  I  arrived  at  Fort  Steilacoom,  and  discharged  my  party. 
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The  weather  during  the  whole  of  the  return  trip  was  rainy  and  in- 
clement. 

The  road  is  naturally  divided  into  five  sections  bv  the  Dwamish, 
Snohomish,  Stilagaumish,  and  Skagit  rivers,  which  debouch  into  the 
Sound. 

As  each  section  has  its  characteristics,  I  shall  proceed  to  describe 
them  separately,  giving  the  estimated  length,  general  course,  topo- 
graphy, and  estimated  cost,  &c. 

The  line  was  run  with  a  pocket  compass,  and  the  distances  esti- 
mated. Between  the  Snohomish  and  Seattle  the  line  was  connected 
with  the  meridian  line  of  the  public  surveys,  and  all  the  courses  cor- 
rected for  the  amount  of  error  found. 

FIRST  SECTION. 

Between  the  Puyallup  and  Dwamish  rivers,  length,  19  miles ; 
general  course  N.  2^°  E. 

The  ridge,  or  rather  plateau,  between  these  rivers,  and  which  sepa- 
rates the  waters  of  White  river  from  the  Sound,  is  about  200  feet 
high,  and  has  an  average  breadth  of  about  4  miles.  Its  surface  is 
covered  by  lakes  and  swamps,  some  of  which  are  nearly  a  mile  in 
length.  These  form  numerous  basins,  between  which  the  ground  is 
undulating  and  sometimes  a  little  rough.  None  of  these  lakes  or 
swamps,  as  far  as  observed,  had  any  outlets  either  to  White  river  or 
the  Sound.  A  few  small  streams  take  their  rise  in  this  ridge,  and 
flow  into  White  river  and  the  Dwamish.  The  bluflF  on  every  side 
descends  to  the  river  bottoms  in  benches,  an  arrangement  which  much 
facilitates  the  ascent  of  the  road  to  the  summit. 

The  road  crosses  the  Puyallup  river  about  150  yards  below  Carson's 
blockhouse,  and,  passing  through  the  river  bottoms  for  about  400 
yards,  ascends  the  bluff,  where  it  is  intersected  by  a  ravine.  At  this 
point  the  bluff  is  divided  into  two  benches.  The  height  of  the  first 
will  be  about  one  hundred,  and  of  the  second,  eighty  feet,  with  an 
interval  between  them  of  perhaps  400  yards.  From  the  foot  to 
the  summit  of  the  bluff  will  be  about  half  a  mile.  The  ravine  affords 
the  means  of  reaching  the  first  bench  without  a  very  difficult  slope, 
say  1  in  5;  and  the  second  is  still  less  difficult.  The  whole  distance 
to  the  summit,  however,  will  have  to  be  graded. 

Having  reached  the  summit,  the  line  proceeds  in  a  nearly  due  north 
direction  for  12  miles,  until  it  strikes  the  county  road  to  White  river 
bottom,  near  the  eastern  edge  of  the  bluff.  The  line  winds  a  little 
occasionally  to  pass  between  the  lakes  and  swamps,  or  obtain  more 
favorable  ground.  The  surface  is  generally  undulating,  and  there 
will  be  side  hill  grading  sometimes  required,  but  the  whole  work  will 
be  light.  The  slopes  will  be  very  gentle,  and  but  little  cross-laying 
needed. 

The  county  road  above  referred  to  was  cut  out  by  the  settlers  on 
the  Dwamish  and  White  rivers  as  a  means  of  communication  with 
Seattle^  but  the  breaking  out  of  the  late  Indian  war  dispersed  the 
settlers  and  interrupted  the  further  progress  of  the  work.  It  has 
never  been  used,  I  believe,  and  is  now  much  encumbered  with  the 
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down  the  river  and  crosses  it  nearly  opposite  the  mouth  of  a  small 
stream  called  the  ' '  Pill  Chuck. " 

But  a  small  portion  of  the  river  bottom  passed  over  by  the  line  is 
subject  to  overflow,  and  the  Indians  say  that  it  only  occurs  in  very 
extraordinary  freshets.  The  marks  on  the  trees  would  seem  to  indi- 
cate that  it  never  exceeds  two  feet. 

The  ridge  passed  over  on  this  section  is  composed  of  clay  mixed 
with  gravel,  and  is  not  likely  to  be  miry  in  any  weather  ;  even  in  the 
creek  bottoms,  where  there  is  swamp,  gravel  is  found  within  a  foot  or 
two  of  surface.  The  streams  require  no  bridges,  and  are  not,  appar- 
ently, subject  to  any  extraordinary  overflows. 

The  timber,  where  it  has  not  been  burnt,  is  lar^e  and  open.  In 
general,  however,  the  ridge  has  been  overrun  by  fires,  at  difierent 
times,  and  is  covered  with  a  thick  growth  of  young  firs  and  fallen 
timber.  One  fire  of  recent  date  has  nearly  entirely  cleared  about  two 
miles  of  the  ridge. 

The  amount  of  grading  and  cross-laying  for  the  length  of  road  is 
small,  and  will  occur  generally  at  the  streams.  There  are  also  a  few 
wet  places  on  the  summit  which  will  need  cross-laying,  and  an  occa- 
sional small  ridge  which  will  need  side-hill  grading. 

The  Dwamish  river  has  a  general  northwest  course,  is  about  eighty 
yards  wide,  and  its  banks  are,  in  general,  about  ten  feet  high.  It 
seldom  overflows,  not  more  than  abc  ut  once  in  three  years.  It  has  been 
ascended  for  a  few  miles  by  a  very  small  steamboat,  but  its  navigation  is 
difficult,  on  account  of  snags  in  the  channel. 

The  bottom  lands  on  this  river  are  of  the  finest  quality,  and  many 

{persons  were  settled  on  them  and  engaged  in  farming,  previous  to  the 
ate  Indian  war.  They  were  driven  off,  however,  and  but  few  have 
since  returned.  Coal  of  very  good  quality  has  been  found  in  at  least 
two  places  on  the  ridge  running  along  the  river. 

Land  of  good  quality  has  been  found  along  Lake  Dwamish  and 
Salmon  bay,  and  this  region,  together  with  the  White  river  country, 
of  which  it  is  the  outlet,  will  be  capable  of  supporting  a  large  popu- 
lation, and  valuable  for  its  minerals. 

The  Snohomish  river  was  explored  from  the  crossing  of  the  road  to 
its  mouth.  Its  banks  are  generally  low  and  much  cut  up  by  sloughs. 
On  either  side  are  swamps,  and  it  does  not  offer  much  inducement  to 
settlers.  The  country  above  the  line  was  not  examined.  The  tide 
rises  several  feet  at  the  line. 

But  one  bridge  will  be  required  in  this  section,  across  a  slough  in 
the  Snohomish  bottom. 

Estimate  of  cost  of  section. 

12  miles,  to  be  cleared  of  fallen  timber  and  cut  out  to 

twenty  feet,  and  partly  graded,  at  $200 $2,400  00 

26  miles,  including  clearing,  grading,  and  cross-laying, 

at  $530 13,Y80  00 

One  bridge  over  slough 250  00 

Ferry  over  Dwamish  river 600  00 

Total 16,930  00 
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Between  the  Snohomish  and  Stilaguamish rivers  ;  length,  20  miles; 
general  course,  N.  6°  W. 

The  line  crosses  the  Snohomish  a  short  distance  below  the  mouth 
of  the  '^  Pill  Chuck,"  or  Bed- water,  a  mountain  stream  which  takes 
its  rise  in  the  Cascades  and,  passing  through  some  three  hundred 
yards  of  bottom  land,  ascends  a  low  spur  oi  the  high  and  narrow 
ridge  which  runs  off  down  the  river.  In  about  two  miles  another  and 
higher  spur  is  crossed  at  a  ravine,  and  descended  by  a  gradual  slope 
to  a  branch  of  the  ''Pill  Chuck."  The  opposite  side  of  this  stream 
is  high,  but  slopes  upward  gradually.  Thence,  passing  two  ravines, 
and  passing  near  a  small  lake,  the  road  strikes  the  head  of  a  large 
lake,  some  four  miles  long  by  about  one  broad,  which  has  an  outlet, 
as  the  Indians  say,  to  the  ''Pill  Chuck,"  and  ascends  by  a  long  and 
gradual  slope  to  the  summit  of  a  broad  and  flat  ridge,  or  rather  pla- 
teau, which  continues  on  nearly  to  the  Stilaguamish  river.  About 
seven  miles  beyond  the  lake  is  the  Colseda,  a  stream  which  empties 
into  the  small  bay  at  the  mouth  of  the  Snohomish. 

The  edge  of  this  plateau  is  not,  in  general,  more  than  from  half  a 
mile  to  a  mile  from  the  road,  and  is  cut  up  by  ravines,  some  of  which 
are  long  and  deep.  The  banks  of  the  Colseda,  where  the  line  passes, 
are  quite  low,  but  below  the  road  are  steep  and  rugged. 

The  length  of  some  of  the  ravines  makes  it  impossible  to  avoid  them, 
and  after  quitting  the  Colseda  four  are  crossed,  two  of  them  near  their 
heads,  as  also  is  a  maple  swamp,  which,  though  of  small  breadth,  is 
very  long.  About  a  mile  from  the  last  ravine  the  line  descends  from 
the  plateau,  which  is  here  about  one  hundred  i'eet  high,  crosses  a  small 
prairie  and  ascends  a  ridge,  which  it  crosses  and  descends  by  two 
benches,  in  about  two  miles,  to  the  Stilaguamish  river,  which  it  passes 
about  four  hundred  yards  below  the  mouth  of  its  main  fork,  which 
empties  into  it  from  the  south. 

The  last  ridge  passed  is  not  as  high  as  the  plateau,  and  the  natural 
slope  of  the  ground  will  allow  of  a  very  favorable  grade. 

The  first  eight  miles  of  the  section  is  the  roughest  part  of  it,  and 
considerable  grading  will  be  required  in  crossing  the  first  high  spur, 
the  branch  of  the  "  Pill  Chuck,"  and  along  the  two  lakes.  This  latter, 
however,  will  be  light  side  hill  grading. 

Beyond  the  head  of  the  laige  lake  the  country  is  flat,  and  the  only 
work  required  will  be  in  passing  some  of  the  ravines  and  descending 
from  the  plateau.  Of  the  ravines  only  two  will  present  any  serious 
obstacles.  One  of  them  is  deep  and  broad,  and  both  banks  will  have 
to  be  graded  for  about  100  yards  each  to  obtain  an  easy  slope.  The 
other  is  deep  and  narrow,  and  could  be  most  advantageously  passed  by 
a  bridge.  By  cutting  the  banks  down  for  a  few  feet  it  would  then  be 
passable  without  difficulty.  The  other  ravines  are  passed  near  their 
heads,  and  will  only  need,  generally,  a  few  yards  of  cross-laying  and 
grading.  In  descending  from  the  plateau  to  the  small  prairie  above 
mentioned  the  natural  slope  of  the  ground  will  admit  of  a  tolerably 
easy  grade. 
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The  amount  of  cross-laying  is  comparatively  small  and  will  occur 
chiefly  in  passing  the  lakes  and  the  heads  of  the  ravines.  There  is 
but  one  swamp  passed,  as  noted  above,  and  that  a  small  one. 

The  soil,  in  general,  is  composed  of  clay  mixed  with  gravel,  and  lb 
not  very  suitable  for  cultivation.  Some  portions  of  the  plateau  near 
the  Stilaguamish  appeared  to  be  of  better  quality,  and  the  small 
prairie,  containing  about  60  acres,  is  excellent  land,  and  produces  fine 
potatoes.  There  is  also  good  land  on  the  '^  Pill  Chuck/'  which  is 
cultivated  by  the  Indians.  There  is  but  one  white  man  residing  in 
this  section,  and  he  is  located  on  the  coast  of  the  Sound,  at  a  place 
called  Tulelip  bay,  where  he  raises  wheat  and  vegetables.  I  did  not 
see  him  on  his  claim,  but  received  this  account  from  the  man  in  charge 
of  the  canoe. 

The  country  below  the  plateau,  towards  the  Sound,  was  partially 
explored  during  the  reconnaissance^  and  was  found  to  be  low  and 
swampy,  and  intersected  by  numerous  small  streams. 

The  timber  is  generally  large  and  chiefly  of  fir.  Above  the  lake, 
a  few  miles,  is  an  old  burn,  where  the  ground  is  covered  with  logs  and 
brush.  The 'rest  of  the  line  is  comparatively  clear.  Near  the  Stila- 
guamish is  a  recent  burn,  made  just  before  my  arrival,  through  part 
of  which  the  line  passes.  The  fire  had  chared  away  everything  except 
the  largest  logs. 

The  Stilaguamish  was  examined  for  about  2  miles,  and  was  found 
to  be  a  rapid,  crooked  stream,  and  much  obstructed  by  rapids  and 
sand-bars.  These  latter  are  numerous,  and  often  reduce  its  channel 
to  but  a  few  yards  in  breadth.  Between  the  banks  the  river  is  from 
60  to  80  yards  wide.  It  is  fordable  at  the  crossing  of  the  line,  and 
probably  in  many  other  places.  Its  bed  is  composed  of  small  boulders 
of  various  kinds  of  rock. 

The  bottom  land  on  either  side  appeared  to  be  of  irregular  breadth, 
say  from  a  quarter  to  half  a  mile  in  width,  and  contained  many 
swamps  and  small  lakes  and  streams.  There  is,  however,  on  the 
northern  bank  some  good  maple  land,  not  subject  to  overflow,  and 
excellent  for  cultivation. 

A  ferry  will  not  be  needed  throughout  the  year  on  this  river,  but 
will  be  indispensable  in  high  water. 

Estimate,  Ac. 

20  miles  cleared,  graded,  &c.,  at  |650 |11,000  00 

Bridge  across  ravine 200  00 

Ferry  on  Snohomish 600  00 


11,900  00 
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Between  the  Stilaguamish  and  Skagit  rivers  ;  length,  18.5  miles  ; 
general  course,  N.  12°  W. 

After  passing  the  Stilaguamish  the  line  follows  down  the  river, 
which  here  runs  a  northwest  course  for  about  a  mile  and  ascends  the 
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bluff,  which  is  not  more  than  about  30  feet  high,  where  it  is  cut  by  a 
small  stream.  In  about  a  mile  a  large  swamp  is  crossed  at  its  nar- 
rowest part ;  and  in  another  mile,  the  Menachem,  a  branch  of  the  Stila- 
guamish,  is  reached.  The  right  bank  of  the  stream  is  generally  steep 
and  much  cut  up  by  ravines.  The  line  crosses  it,  therefore,  and  fol- 
lows up  the  left  bank  over  more  favorable  ground  for  about  two  miles^ 
where  it  quits  the  main  stream  and  a8cen(&  one  of  its  branches  to  its 
head,  which  is  a  large  swamp,  having  high  hills  on  either  side,  and 
passing  around  the  bases  of  these  crosses  a  low  divide,  and  enters  a 
valley  containing  two  lakes,  which  are  connected  with  each  other  by 
a  stream  which  empties  into  the  Skagit  river. 

This  valley  is  narrow,  and  enclosed  on  either  side  by  ranges  of  hills 
with  rocky  summits.  The  first  lake  is  small ;  is  about  three-fourths 
of  a  mile  long,  and  nearly  semicircular  in  shape.  The  second  is  about 
2  miles  long,  and  from  400  to  500  yards  broad. 

In  this  valley  the  road  continues  for  several  miles,  passing  to  the 
eastward  of  both  lakes,  and  crossing  their  outlet  several  times,  as  the 
ground  is  more  or  less  favorable,  and  finally  leaves  it  not  far  from 
where  it  enters  the  Skagit  bottom. 

Here,  in  order  to  avoid  the  overfiowed  land  with  its  numerous 
sloughs,  small  lakes,  and  swamps,  the  line  turns  to  the  eastward,  and 
crossing  a  fiat  ridge  of  moderate  elevation,  and  a  slough,  passes  the 
summit  of  a  ridge,  about  100  feet  high,  and  turning  again  to  the 
northwest,  skirts  the  level  ground  at  the  foot  of  the  hills,  which  here 
come  close  to  the  Skagit,  and  passing  along  its  bank  for  half  a  mile 
crosses  it  nearly  opposite  the  mouth  of  a  small  lake. 

It  will  be  seen  by  the  above  description  that  this  section  differs 
entirely  from  those  which  precede  it,  being  more  mountainous,  and 
the  line  following  the  courses  of  streams,  instead  of  passing  along 
ridges.  As  a  consequence,  the  road  will  be  more  winding  and 
rougher. 

The  bottom  of  the  Stilaguamish  will  require  cross-laying  in  places 
where  the  ground  is  a  little  miry,  and  a  bridge  over  one  of  the  creeks 
passed.  The  high  land,  as  far  as  the  Menachem,  is  level,  but  has 
one  large  swamp,  before  alluded  to,  which  will  require  about  200 
yards  cross-laying.  Several  small  branches  of  this  stream,  which  take 
their  rise  in  the  swamp,  will  require  small  bridges  and  cross-laying. 
The  bluff,  the  southern  bank  of  the  Menachem,  and  both  banks  of  its 
tributary,  when  crossed,  are  each  from  30  to  40  feet,  but  not  steep, 
and  the  slopes  will  admit  of  any  easy  grade. 

The  Menachem,  itself,  is  a  considerable  stream,  broad  between  its 
banks,  but  with  little  water.  Its  bed  is  of  sandstone  in  places ;  it 
rises,  of  course,  considerably  in  winter,  but  needs  no  bridge. 

In  passing  up  its  left  bank  the  ground  is  sometimes  rough,  and  will 
require  side  cutting  in  places,  particularly  in  passing  an  island  in  the 
stream.  There  is  also  a  narrow  ravine  to  pass,  which  had  better  be 
bridged,  as  suggested  in  the  previous  section.  Its  tributary,  which 
the  fine  ascends,  is  a  small  stream,  but  a  few  feet  wide.  Along  it 
the  ground  is  generally  level,  and  the  only  work  to  be  done  will  be 
to  cut  down  the  banks  of  the  several  small  streams  which  flow  into 
it.     The  ground  is  undulating  along  the  swamp  in  which  it  heads, 
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and  will  not  require  much  work  except  in  passing  some  small  streams^ 
at  each  of  which  there  will  he  cross-laying  and  about  one  hundred 
yards  grading  in  crossing  the  divide  and  ascending  to  the  summit  of 
the  flat  ridge  which  borders  the  eastern  edge  of  the  first  small  lake, 
the  ascent  to  it  being  very  gradual.  This  ridge  is  about  ten  feet 
high,  with  a  side  slope  of  about  25^,  and  has  a  deep  caflon  on  the 
opposite  side,  which  I  took  to  be  the  head  of  another  branch  of  the 
Menachem.  There  will  be  at  least  two  hundred  yards  of  side  hill 
cutting  in  descending  to  the  outlet  of  the  lakes,  with  a  grade  of  one 
in  five. 

Between  the  two  lakes  the  line  crosses  the  outlet  four  times.  This 
stream  is  generally  about  twenty  feet  wide,  with  banks  about  eight 
feet  high,  and  is  very  winding.  But  one  of  the  crossings  at  the  foot 
of  the  lake,  where  it  is  wider  and  deeper,  with  a  bad  bottom,  will  ne«i 
bridging.     It  does  not  overflow  its  banks. 

Part  of  the  distance  between  the  lakes  is  over  high  ground  and  side 
hills,  and  will  require  nearly  half  a  mile  of  grading.  The  slopes  will 
be  easy,  however,  and  the  work  not  heavy.  The  other  parts  towards 
the  head  of  the  large  lake  is  through  the  bottom  of  the  creek,  and 
will  require  cross-laying. 

Along  the  large  lake  there  will  be  about  five  hundred  yards  side 
cutting,  part  of  the  way,  however,  being  very  level.  After  leaving 
the  lake,  the  outlet  is  crossed  twice,  the  intermediate  distance  being 
generally  level  but  elevated,  and  only  requiring  a  little  grading  at 
each  crossing,  and  in  passing  two  small  streams,  with  about  thirty 
yards  of  cross-laying.  Each  crossing  will  require  a  bridge.  The 
same  may  be  said  of  the  flat  ridge  and  slough  next  passed  over. 

The  ridge  beyond  the  slough  is  perhaps  one  hundred  feet  high. 
Its  southern  slope  is  steep  in  places  and  will  require  about  three  hun- 
dred yards  grading,  most  of  it  light  work.  There  will  be  no  diffi- 
culty in  obtaining  an  easy  grade.  On  the  summit,  Schiston  rock, 
very  much  disintegrated  by  the  weather,  shows  itself  in  knolls. 
There  will  be  no  necessity  to  cut  it  in  making  the  road  bed,  or  if  any 
should  be  found  in  the  side  grading,  it  can  be  easily  worked  with  the 
pick  alone.  The  northern  slope  of  this  ridge  is  exceedingly  gentle, 
requiring  no  grading  whatever.  At  the  foot  of  this  slope  is  a  small 
stream,  which  flows  into  a  very  small  lake  in  the  Skagit  bottom,  which 
is  miry  and  will  require  a  bridge.  From  thence,  nearly  to  the  river, 
the  road  will  be  dry  and  level.  In  the  Skagit  bottom  there  are  three 
sloughs  to  pass,  each  of  which  will  require  elevated  bridges  of  from 
thirty  to  forty  feet  in  length.  The  opposite  side  of  the  river  presents 
no  better  aspect. 

The  rocky  ridge  which  forms  the  western  side  of  the  valley  appears 
to  end  near  where  the  outlet  of  the  lake  is  last  crossed  As  none  of 
the  rock  shows  itself  in  place  on  the  line,  it  was  not  particularly  ex- 
amined, but  from  loose  specimens  and  boulders  was  supposed  to  be 
greenstone  or  trap. 

Throughout  this  section  there  is  an  unusual  amount  of  fallen  timber 
and  underbrush.  The  valley  of  the  lakes,  particularly  the  side  hills, 
in  many  places  are  almost  impassable  from  this  cause.  There  is  much 
more  variety  in  the  species  than  in  the  preceding  section,  there  being 
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much  cedar,  maple,  alder,  willow,  and  spruce,  as  well  as  fir  and  pine. 
Some  of  the  cedars  in  the  Skagit  bottom  were  of  immense  size.  Two, 
at  least,  that  were  seen,  could  'not  have  been  less  than  twelve  and 
fifteen  feet,  respectively,  in  diameter. 

There  are  places  here  and  there  along  the  line,  which  are  fit  for 
cultivation.  In  the  Stilaguamish  bottom,  as  before  remarked,  there 
is  good  maple  land,  as  also  in  the  branch  of  the  Menachem,  near  the 
large  swamp. 

To  the  east  of  the  large  lake,  and  at  its  head,  at  the  last  crossing 
of  the  outlet,  and  some  distance  below  it,  and  on  the  slough,  at  all  of 
which  points  the  Indians  have  permanent  homes,  and  plant  potatoes, 
there  are  good  locations.  There  is  a  fall  in  the  outlet,  which  the  In- 
dians told  me  of,  but  which  I  did  not  see,  which  would  be  valuable 
probably  for  a  mill  site.  There  is  a  lake  also  in  the  hills,  near  the 
Skagit,  which  I  did  not  visit  for  want  of  time,  but  which  the  Indians 
described  as  a  very  large  one. 

The  Indians  have  a  trail  from  the  mouth  of  the  outlet,  which 
empties  into  the  Skagit,  about  three  miles  below  the  road,  to  the  foot 
of  the  large  lake,  and  another  from  its  head  to  the  foot  of  the  small 
lake;  they  are  but  little  used. 

The  Skagit  bottom  was  explored  on  both  sides  of  the  river  in  dif- 
ferent directions,  and  was  found  to  be  very  wide,  in  some  places  more 
than  a  mile,  but  heavily  timbered,  much  cut  up  by  sloughs  and  full 
of  swamps  and  small  lakes.  Much  of  it  is  subject  to  inundation,  and 
the  soil  is  sandy.  On  the  left  bank,  however,  back  of  the  river,  there 
is  some  good  land.  A  more  extended  exploration  would  probably 
discover  much  good  soil. 

The  Skagit  river  is  large  and  deep,  being  from  one  hundred  and 
fifty  to  two  hundred  yards  broad.  It  is  exceedingly  crooked,  but  has 
a  general  southwest  course.  Its  current  is  not  very  rapid,  and  it 
would  probably  be  navigable  for  many  miles  by  light  steamboats. 
Unfortunately,  however,  it  has  two  large  rafts,  about  six  miles  above 
its  mouth.  One  of  them  is  about  a  mile,  and  the  other  a  quarter  of  a 
mile  long,  and  a  portage  of  some  two  miles  is  necessary  to  pass  them 
with  canoes.  There  is  a  lake  near  the  left  bank  and  opposite  the 
larger  raft,  which  much  assists  the  transit,  however. 

A  ferry,  of  course,  will  be  necessary  on  this  river. 

Estimate  of  cost  of  section. 

18.5  miles  cleared,  graded,  ifec,  at  |750 $13,875  00 

Bridges 2,000  00 

Ferry  on  Stilaguamish , 700  00 

16,575  00 


FIFTH  SECTION. 


From  the  Skagit  river  to  Bellingham  bay  ;  length  24  miles. 
The  general  course  of  the  line  may  be  thus  stated :  Taking  a  north- 
west course  from  the  Skagit,  in  about  three  miles  it  crosses  a  large  swamp 
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and  a  mountain  spur  to  the  Samish  river,  at  its  base.  On  leaving  the 
river  the  line  turns  more  to  the  north,  crosses  the  Samish  prairie  on  the 
banks  of  the  river,  and  another  spur  just  beyond  it,  and  in  three  miles 
arrives  at  another  small  prairie.  Resuming  its  northwest  coarse,  in 
two  miles  the  line  descends  a  bluff  of  40  feet  to  a  small  stream  which 
empties  into  the  outlet  of  Samish  lake.  The  opposite  bank  of  this 
stream  is  very  low.  The  line  now  runs  along  the  base  of  the  high 
sandstone  ridge  which  separates  Lake  Whatcom  and  Samish,  and, 
passing  along  the  eastern  edge  of  the  latter,  follows  a  small  stream, 
which  empties  into  the  lake,  to  its  head,  and,  crossing  a  low  divide, 
enters  a  narrow  valley  between  the  Lake  Whatcom  range  and  the 
ranges  on  Bellingham  bay,  in  which  it  continues  until  it  crosses  the 
outlet  of  Lake  Whatcom,  which  empties  into  the  bay  a  little  below 
the  town  of  Whatcom.  From  this  point  it  follows  the  high  lands 
along  the  shore  for  3^  miles  to  Fort  Bellingham.  The  general  course 
of  the  line  to  Whatcom  is  N.  26°  W.,  and  from  thence  N.  65°  W. 
The  rough  character  of  the  ground  necessarily  makes  it  somewhat 
winding. 

The  Skagit  bottom  at  the  crossing  is  never  overflowed,  and  from 
thence  to  the  edge  of  the  large  prairie  is  good  and  level  ground  for  two 
miles,  except  at  some  dry  sloughs  which  are  passed.  These  are  very 
shallow,  and  will  only  require  cross-laying.  The  swamp  is  at  least 
half  a  mile  across,  and  will  have  to  be  cross-laid  for  that  distance. 
It  never  is  very  wet. 

The  mountain  spur,  which  is  ascended  directly  from  the  swamp, 
is  about  400  feet  high,  and  is  crossed  at  its  lowest  point,  where  it  is 
cut  by  a  deep  gorge.  Its  southern  slope  is  loug  and  gentle  until  near 
the  summit,  where  it  becomes  steeper.  The  northern  slope  descends 
to  the  Samish  river  in  three  ^*  benches,"  the  edge  of  each  of  which  are 
steep,  having  a  slope  of  about  30°,  and  will  require  much  work.  The 
best  grade  which  can  be  obtained  on  this  side  will  be  as  1  to  4  or  5. 
There  will  be  from  800  to  1,000  yards  grading  altogether.  The  sum- 
mit of  this  hill  is  composed  of  schist,  or  slate  rock,  which  will  have 
to  be  cut  through  for  about  80  yards.  It  is  easily  worked,  however, 
being  soft  and  readily  broken. 

The  Samish  river,  at  the  base  of  this  mountain,  has  a  southwest 
course,  and  is  20  or  30  feet  wide.  It  is  rapid  and  subject  to  extraor- 
dinary rises,  and  will  require  a  bridge  of  about  40  feet. 

The  ridge  beyond  the  prairie  is  about  100  feet  in  height.  Much 
work  will  be  required  on  either  side.  A  grade  of  about  1  in  5  can  be 
obtained. 

From  the  foot  of  this  ridge  to  the  branch  of  the  outlet  there  are 
three  points  requiring  grading.  Before  reaching  the  small  prairie 
a  flat  ridge  is  to  be  ascended,  where  there  will  be  about  200  yards  side 
cutting.  An  easy  grade  can  be  obtained.  After  leaving  the  prairie 
for  half  a  mile,  the  line  passes  over  undulating  grounds  at  the  foot  of 
hills,  some  of  which  will  require  light  grading.  Several  very  small 
streams  are  also  passed,  which  will  require  their  banks  to  be  cut  down 
and  small  bridges.  The  bluff  on  the  stream  is  about  40  feet  high, 
and  can  be  passed  with  a  grade  of  1  to  5. 

For  about  two  miles  beyond  the  stream,  at  the  foot  of  the  sandstone 
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ridge,  the  ground  is  generally  even,  only  requiring  light  grading  in 
places,  and  ascends  very  gradually.  Just  before  reaching  the  side 
of  the  lake  a  stream  and  a  narrow  are  crossed,  each  of  which  will 
require  bridges.  At  the  side  of  the  lake  the  hills  come  steeply  down 
to  the  water's  edge  in  several  places,  and  the  slopes  are  covered  with 
loose  rock.  At  these  places  ttie  road  bed  should  be  at  least  16  feet 
wide,  to  allow  for  the  slipping  of  loose  rock  from  above.  There  will 
be  a  great  deal  of  heavy  excavation  at  this  point.  The  sides  of  the 
hills  have  a  slope  of  about  30^,  but  I  do  not  think  that  there  will  be 
any  rock  cutting  required. 

In  passing  up  the  small  stream  at  the  head  of  the  lake  there  will 
be  much  grading,  as  the  line  is  still  obliged  to  keep  on  the  steep  hill 
sides,  in  consequence  of  the  narrowness  of  the  valley^  the  bottom  of 
the  stream  being  swampy.     The  grades  will  be  gentle. 

This  valley,  in  which  the  line  now  runs,  is  formed  by  the  Lake 
Whatcom  range  on  the  one  side,  and  the  isolated  ranges  along  the 
shore  of  Bellingham  bay,  and  between  the  small  streams  which  empty 
into  it,  on  the  other.     These  streams  head  in  the  main  range. 

The  valley  is,  in  general,  very  low,  and  the  surface  of  the  ground, 
as  may  be  expected  from  the  proximity  of  mountains  on  either  side, 
very  uneven.  The  grade  throughout  will  be  very  easy,  but  more  or 
less  work  will  be  required  on  every  part.  The  heaviest  portion  of  this 
work  will  be  between  the  heads  of  the  last  two  small  streams.  Here, 
for  about  a  half  mile,  the  ground  is  steep,  and  will  require  side-cutting 
the  whole  way.     Of  this  about  300  yards  will  be  heavy  work. 

The  outlet  of  Lake  Whatcom  will  require  a  bridge  and  the  banks 
to  be  cut  down. 

From  this  point  to  Fort  Bellingham  is  about  3^  miles.  The  ground 
is  level  except  at  the  banks  of  the  streams  and  ravines,  of  which  there 
are  six  passed.  At  each  the  bank  will  have  to  be  graded,  and  three 
bridges  will  be  necessary.  The  creek  passed  (Squalicum)  is  five  or  six 
yards  wide.     Its  banks  are  about  twenty  feet  high. 

Except  at  the  large  swamp  at  the  foot  of  the  Samish  hill,  there  will 
be  no  large  amount  of  cross-laying.  No  other  place  will  need  more 
than  forty  or  fifty  yards  of  cross-laying. 

Lake  Whatcom,  which  was  visited  during  the  reconnaissance,  was 
found  to  be  a  large  and  beautiful  sheet  of  water  about  12  miles  long. 
Its  breadth  is  not  great,  not  being  in  any  place  over  two  miles  broad. 
On  either  side  are  high  and  rugged  mountain  ranges.  Its  general 
course  is  about  southeast  and  northwest,  and  its  foot  is  about  4  miles 
from  the  town  of  Whatcom. 

Lake  Samish  is  about  two  and  a  half  or  three  miles  long,  by  one 
broad,  and  has  an  outlet  which  empties  into  the  Sound  below  Belling- 
ham bay.  It  is  three  or  four  miles  distant  from  the  shore  of  Belling- 
ham bay,  and  has  mountain  peaks  at  its  head  and  on  both  sides.  The 
valley  of  its  outlet  was  found  to  be  swampy  wherever  visited. 

The  timber  in  this  section  is  generally  fir,  of  large  size  and  very 
thick.  The  ground  is  covered  with  underbrush  and  fallen  logs.  In 
the  valley  leading  to  Whatcom,  however,  much  of  this  has  been 
cleared  off  by  fire. 

There  is  but  little  good  land  in  this  section  except  in  the  Skagit 
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bottom  and  in  the  two  prairies;  both  of  these  are  small.  The  Samish 
prairie  contains  about  200  acres,  and  the  other  perhaps  40.  The  In- 
dians plant  potatoes  in  them,  and  their  soil  is  excellent.  At  the  foot 
of  Samish  lake  there  is  also  some  good  soil. 

There  is  an  Indian  trail  not  far  from  the  first  part  of  the  line, 
which  starts  from  the  Skagit  river,  near  the  crossing,  and  goes  to  the 
foot  of  Lake  Whatcom.  One  branch  of  it  also  goes  to  the  foot  of 
Samish  lake.  In  travelling  this  trail  to  the  former  lake  I  foand 
three  small  lakes,  which  are  laid  down  upon  the  map. 

Estimate  of  cost  of  section. 

24  miles  graded,  cleared,  &c.,  at  $900 |21,600  00 

Bridges 2,000  00 

Ferry  on  Skagit 1,000  00 

24,600  00 

Recapitulation. 

Section  1,  length 19    miles.  1*7,350  00 

Section  2,  length 38        "  16,930  00 

Section  3,  length 20        "  11,900  00 

Section  4,  length 18.5     "  16,575  00 

Section  5,  length 24        "  24,600  00 

119.5  77,355  00 


To  this  add  estimated  distance  from  Steilacoom  to  Puyallap,  by  ter- 
ritorial road,  17  miles,  which  will  make  the  whole  distance  from  Steil- 
acoom to  Fort  Bellingham  136^  miles. 

Remarks. 

Great  pains  were  taken  in  locating  the  road  to  keep  the  line  straight 
on  the  various  courses,  and  for  this  purpose  one  of  the  men  who  had  had 
much  experience  as  a  chainman  was  specially  employed.  The  country 
was  carefully  explored,  particularly  in  the  more  difficult  parts,  both 
in  the  reconnaissance  and  location.  Every  effort  was  made  to  avoid 
as  much  as  possible  swamps  and  alder  bottom,  which,  in  this  country, 
cannot  be  made  passable  without  much  expense,  and  require  constant 
repair. 

The  river  bottoms  are  the  worst  portions  of  the  road,  and  it  was 
impossible  to  avoid  altogether  the  inundated  land.  They  all  overflow, 
but  the  soil  of  all  of  them  is  sandy,  and  will  not  mire. 

The  timber  throughout  the  whole  country  is  generally  fir,  the  trees 
being  mostly  very  large.  There  is  also  maple,  hemlock,  spruce, 
willow,  and  alder,  and  a  few  white  pines  and  cottonwood.  In  the 
river  bottoms  and  in  swamps  large  numbers  of  cedars  are  found,  some 
of  which  are  of  enormous  size. 
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In  speaking  of  the  agricultural  capacities  of  the  country  through 
which  I  passed  I  have  simply  given  my  opinion  of  what  I  saw,  with- 
out venturing  any  judgment  of  what  was  not  seen.  The  course  of 
the  road,  passing  over  gravel  ridges  and  through  mountain  passes, 
was  not  a  very  favorable  one  for  discovering  good  farming  land. 

The  cost  of  road  will  be  very  much  increased. by  the  difficulty  of 
transporting  supplies,  particularly  in  the  three  last  sections,  and  the 
want  of  forage  for  animals,  as  there  is  no  grass  on  the  whole  route. 
The  few  small  prairies  on  the  route  are  all  covered  with  fern.    AUow;- 
ance  has  been  made  for  this  in  the  estimates. 

The  geological  features  of  the  country  are  not  very  interesting.  No 
rock  in  place  was  seen  in  the  first  three  sections,  though  there  were 
a  few  detached  boulders  of  granite  occasionally  met.  In  the  second 
section  the  rock  seemed  to  be  generally  greenstone,  trap,  and  slate ; 
and  in  the  fifth  brown  sandstone  and  conglomerate.  The  formation 
of  the  country  does  not  give  any  great  promise  of  finding  the  precious 
metals.  One  of  my  men  was  an  experienced  California  miner,  and 
prospected  occasionally,  but  found  nothing. 

On  my  return  to  Seattle  I  met  with  some  of  the  citizens  of  the 
place,  who  had  recently  been  up  the  Skagit  river  on  a  gold  hunting 
expedition.  In  this  they  were  unsuccessful,  but  one  of  them  gave 
me  a  piece  of  native  sulphur,  of  which,  he  informed  me,  there  were 
large  quantities  up  that  river  in  the  crater  of  an  extinct  volcano. 

I  found  many  pieces  of  coal  on  the  sand  bars  of  the  Stilaguamish 
river,  and  was  informed  by  the  Indians  that  there  was  a  large  bed  of 
it  on  the  south  fork  of  that  river.  Since  my  return  I  have  learned 
that  this  place  had  been  visited  by  Mr.  Goldsborough,  and  that  the 
coal  had  been  tested  at  San  Francisco  and  found  good. 

Coal  of  excellent  quality  is  also  found  not  far  from  the  line  of  the 
road  in  the  Dwamish  river  in  two  places,  and  on  Cedar,  Green,  and 
White  rivers,  to  which  it  is  the  outlet.  The  coal  mine  of  Bellingham 
bay,  now  in  active  operation,  under  the  charge  of  Colonel  Fitzhugh, 
is  well  known  throughout  the  country. 

Game  is  very  abundant  in  this  region.  The  trails  of  bear,  deer, 
and  elk  were  frequently  crossed,  although  the  animals  themselves 
were  seldom  seen.     Grouse  are  also  very  numerous. 

The  most  important  parts  of  the  line  to  put  in  operation  at  the 
present  time  are  from  the  Puyallup  to  Seattle,  and  from  Fort  Bel- 
lingham to  Whatcom. 

The  want  of  a  land  route  to  Seattle  was  severely  felt  during  the 
late  Indian  war,  and  will  be  of  great  importance  in  case  of  any  future 
outbreak. 

Between  Fort  Bellingham  and  Whatcom,  at  present,  there  exists  no 
communication  except  by  the  beach  or  by  water,  and  it  would  be  very 
difficult  for  the  garrison  to  assist  the  town  in  case  of  an  attack. 

The  Indians,  wherever  met,  were  friendly,  although  I  have  reason 
to  know  that  they  viewed  my  coming  with  suspicion,  and  that  some 
of  them  did  not  like  the  idea  of  having  a  road  made  through  their 
territories.  The  only  instance  where  I  met  with  any  evidence  of  this 
feeling  was  on  the  Skagit  river,  where  the  band  at  the  mouth  of  the 
river  had  told  the  upper  or  Loco-Chamis  tribe  not  to  lend  me  their 
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canoes  to  cross.  The  latter,  however,  paid  no  attention  to  them,  bnt 
readily  gave  me  whatever  assistance  I  wanted.  On  my  return^to 
increase  their  friendly  feelings  towards  the  whites,  I  distribated  a  few 
presents  among  them. 

The  '^  inflaenza/'  then  prevalent  in  the  settlement,  had  also  spread 
among  them,  and  had  proved  fatal  to  many.  Different  bands,  also, 
on  the  river,  were  at  war  with  each  other,  and  I  heard  of  many  bebg 
killed. 

The  line  was  very  carefully  and  completely  blazed  throughout^  ^d 
there  will  be  no  difficulty  in  finding  it. 

Accompanying  this  report  are  maps  of  each  section,  drawn  on  a 
scale  of  two  inches  to  the  mile,  and  also  a  general  map  of  the  Sound, 
on  a  smaller  scale,  showing  the  general  course  of  the  line. 

In  justice  to  others  I  should  mention  that  I  was  most  materiallf 
assisted  in  performing  this  work  by  two  of  my  employes,  Thomas 
Prather  and  William  Simmons,  who,  under  my  direction,  made  many 
explorations  with  much  activity,  zeal,  and  intelligence. 

I  trust,  sir,  that  I  have  discharged  the  duty  assigned  me  to  yonr 
satisfaction. 

I  am,  sir,  with  much  respect,  your  obedient  servant, 

W.  W.  DE  LACY. 

Lieutenant  G.  H.  Mendbll, 

United  States  Topographioai  Engineers. 


APPENDIX  H. 


Annual  report  of  Captain  A.  W.   Whipple^  Topographical  Engineer,  to 
the  Bureau  of  Topographical  EngineerSy  October  1,  1858. 

1.  St.  Clair  Flats  improvkment, 

2.  ( /ONSTRUOTINQ  LiGHT-HOUSB  AND  BbACON  ON  St.  ClAIR  FlATS. 

3.  St.  Mary's  river  improvkmbnt. 

Opficb  St.  Clair  Flats  and  St.  Mary's  river  iBiPRovKMBNT, 

Detroit y  October  1,  1868. 

Sir:  In  compliance  with  your  instructions  I  have  the  honor  to 
submit  the  following  report  of  operations  for  the  past  year  upon  duties 
connected  with  the  War  Department : 

1 .  Deepening  the  channel  over  the  St.  Clair  Flats. — At  the  date  of  my 
last  annual  report,  September  1,  1857,  a  cut  from  40  to  45  feet  in 
width  and  about  14  'feet  in  depth  had  been  excavated  entirely  through 
the  flats  from  the  river  channel  to  the  deep  water  of  the  lake.  The 
remnant  of  the  appropriation  for  this  work,  then  on  hand,  was 
$36,391  94.  According  to  my  calculation  at  that  time,  there  was 
required,  in  order  to  obtain  a  channel  of  the  width  and  depth  recom- 
mended by  the  board  of  engineers  and  approved  by  the  depart- 
ment, |23,421.  Afterwards,  in  my  letter  of  January  18,  1858,  for 
reasons  mentioned,  it  was  deemed  proper  to  excavate  two  feet  deeper 
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than  had  been  estimated  for,  which  increased  the  original  sum  to 
|64,037.  No  additional  appropriation  however  was  granted  by  Con- 
gress. 

The  dredging  was  continued  until  August  26,  1858,  when,  the 
remnant  of  the  appropriation  having  been  nearly  exhausted,  the 
operation  was  suspended.  In  the  accompanying  appendix,  ^^A,"  may 
be  found  extracts  from  the  journals  kept  during  the  progress  of  the 
work,  which  will  convey  an  idea  of  the  manner  in  which  the  operations 
were  performed  and  the  difficulties  encountered. 

By  the  journal  it  is  shown  that  since  the  date  of  my  last  annual 
report  there  have  been  excavated  and  removed  from  the  channel  of 
St.  Clair  Flats  127,368.5  cubicyards.  The  total  amount  dredged  under 
the  contract  is  150,760.6  cubic  yards.  After  the  close  of  the  dredging 
a  survey  of  the  excavated  channel  was  made,  and  a  map  embodying 
the  results  accompanies  this  report.  It  embraces  the  sites  of  the 
light-house  and  beacon,  now  in  process  of  erection,  as  aid  to  the  navi- 
gation of  this  channel.  The  river  channel  and  soundings  outside  of 
the  cut  are  copied  from  the  excellent  chart  made  in  October  and 
November,  1856,  under  the  direction  of  Colonel  James  Kearney,  topo- 
graphical engineer,  superintendent  of  the  lake  survey.  Navigators 
are  in  great  need  of  a  chart  of  the  improved  channel  of  the  south 
pass  of  the  St.  Clair,  and  I  would  therefore  respectfully  recommend 
that  it  be  printed  immediately  for  distribution.  Many  masters,  from 
ignorance  of  the  locality,  run  their  vessels  aground  in  the  vicinity  of 
the  beacon,  and  yet,  by  my  directions,  the  channel  has  been  marked 
by  buoys,  so  that,  with  a  chart  giving  their  positions,  no  difficulty 
would  be  experienced  by  day.  I  understand  that  even  now,  guided 
by  a  lantern  placed  on  the  stationary  boarding  vessel  near  the  site  of 
the  proposed  beacon,  navigators  who  are  acquainted  with  the  channel 
frequently  pass  through  it  at  night. 

The  chart  shows  the  excavated  channel  to  be,  at  the  upper  end  of  the 
cut,  the  narrowest  part,  200  feet  in  width  between  the  12  feet  curves. 
At  the  lower  end  its  width  is  275  feet,  which  is  about  the  average 
width  throughout.  The  least  width  between  the  curves,  marking  13 
feet  depth  of  water,  is  170  feet.  The  average  width  of  the  13  feet 
channel  is  about  230  feet.  The  depths  within  this  curve  generally 
range  from  14  to  15.5  feet.* 

The  Canadian  government,  someyears  since,  appropriated  |20,000 
for  the  improvement  of  St.  Clair  Flats,  to  be  expended  only  upon  con- 
dition that  a  channel  of  a  certain  size  should  previously  be  excavated. 
I  believe  125  in  width  and  12  feet  deep.  The  conditions  being  ful- 
filled by  the  operations  performed  under  the  appropriation  of  Congress, 
the  Canadian  government  is  now  employed  in  widening  the  channel 
represented  on  the  accompanying  chart.  This  will  give  sufficient 
width  for  present  navigable  purposes.  The  question  in  regard  to 
depth  obtained  it  will  be  proper  to  discuss  at  some  length. 

•  Within  these  13  feet  curves  the  chart  shows  several  spots  with  only  12  feet  of  watei 
over  them.  I  have  conversed  with  Mr.  Page,  chief  engineer  of  public  works  of  Canada, 
who  has  control  of  the  work  under  the  Canadian  appropriation,  and  I  expect,  through  his 
aid,  to  have  the  depth  upon  these  shoals  increased  to  15  feet.  I  regret  that  1  did  not  at 
first  cut  through  the  centre  of  the  channel  to  a  depth  of  18  feet,  even  though  the  width 
thereby  should  have  been  diminished. 
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So  loDg  as  the  lake  retains  it  present  height  we  may  assume  that 
the  depth  in  the  channel  will  be  at  least  13^  feet.  To  ascertain  the 
probable  effect  of  fluctuation  in  lake  level  m  future  years  it  will  be 
well  to  examine  previous  records  upon 

The  rise  and  fall  of  the  lake  surface. 

The  raost  complete  records  I  have  seen  of  the  height  of  water  level, 
in  this  region,  is  that  obtained  by  Jacob  Houghton,  jr.,  superintendent 
and  engineer  of  the  Detroit  water  works,  and  published  in  his  report 
for  1857.  He  has  kindly  supplied  me  with  additional  records,  made 
the  present  year,  for  comparison  with  those  taken  on  the  St.  Clair  by 
officers  of  the  lake  survey  in  1856,  and  by  Mr.  M.  Swiney,  Mr.  Stith, 
and  Mr.  Clift,  under  my  direction,  in  1857  and  1858. 
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The  observation  of  1819  was  made  by  Major  Henry  Whiting.  The 
observations  from  1830  to  1850,  inclusive,  were  made  by  A.  E.^  Hatbon, 
who  was  many  years  the  city  surveyor.  The  observations  since  1850 
were  made  daily  by  direction  of  Jacob  Houghton,  jr.,  superintendent 
and  engineer  of  the  Detroit  water  works,  and  the  figures  in  the  columns 
show  the  monthly  means.  The  observations  made  before  the  engine 
house  was  erected  were  made  with  reference  to  a  known  point,  and 
were  afterwards  referred,  by  calculation,  to  the  present  base. 

In  1854,  the  highest  water  was  Julj  15 ^'^ 

the  lowest  water  was  March  3 "f-® 

In  1855,  the  highest  water  was  Dec.  31 2.1 

the  lowest  water  was  March  20 6.3 

In  1856,  the  highest  water  was  Jan.  2 2.T 

the  lowest  water  was  Dec.    18 6.0 

In  1857,  the  highest  water  was  Feb.  25 3.0 

the  lowest  water  was  Jan.  15 5.5 

The  deduced  means,  which  I  have  added  to  Mr.  Houghton's  record, 
were  obtained  from  the  partial  observations,  by  applying  to  each 
monthly  statement  a  correction  acquired  from  the  complete  yearly  re- 
cords, as  shown  by  the  following  table.  Accuracy  can  hardly  be  ex- 
pected from  those  depending  upon  a  single  observation.  For  instance, 
the  survey  of  St.  Clair  flats  by  Captain  Williams,  Topographical  Engi- 
neers, in  September  and  October,  1842,  indicates  a  height  of  water 
nearly  the  same  as  that  shown  by  the  map  of  the  lake  survey  for  Sep- 
tember and  October,  1856;  yet  the  tables  give  2.5  feet  difference.  Upon 
the  chart  of  survey  made  by  Captain  Macomb,  Topographical  Engi- 
neers, in  1852,  the  depth  of  water  was  said  to  be  one  loot  greater  than 
in  1842. 

Table  of  annual  fluctuations. 


Mean. 


January 

February  .. 

Karch 

April 

May 

June . 

July 

August 

September. 
October  ... 
November- 
December  - 


1841. 


7.66 


—0.25 
—0.26 
—0.36 
-f0.05 
—0.06 
-fO.  16 
-1-0.66 
+1.06 
4-0.26 
—0.16 
-4).  16 
+0.06 


1864. 


6.06 


+0.05 
—0.86 
—0.46 
+0.26 
+0.36 
+0.76 
+0.76 
+0.65 
0.36 
—0.66 
—0.46 
—0.76 


1856. 


4.87 


—0.43 
—0.83 
—0.93 
-0.43 
—0.03 
+0.27 
+0.67 
+0.67 
+0.47 
+0.27 
+0.27 
+0.07 


1856. 


4.64 


+0.24 
+0.14 
—0.06 
—0.26 
—0.06 
+0.04 
+0.14 
+0.04 
—0.26 
—0.36 
—0.96 
—0.66 


1857. 


4.42 


— 1.68 

+0.  720 

—1.08 

—0.68 

+0.02 

+0.32 

+0   62 

+0.62 

+0.62 

+0.32 

—0.02 

—0.02 


Mean  ' 
of  differ- 
ences^ 


—  .40 

—  .45 

—  .57 

—  .19 


+ 
+ 


05 
31 
67 
68 
27 
09 
25 
25 


From  tbe  above  it  would  appear  that,  usually,  in  the  Detroit  river 
the  highest  water  occurs  in  July  or  August,  the  lowest  in  March". 


o  This  iB  rejected. 
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In  the  autumn  of  1856  a  mark  was  placed  upon  a  tree  at  the  mouth 
of  the  Middle  channel  of  the  St.  Clair  river,  distant  about  two  miles 
from  the  cut  of  the  South  Pass;  and  observations  to  determine  the 
height  of  it,  above  the  surface  of  the  lake,  were  frequently  made 
while  the  dredging  was  being  performed.  The  following  are  some  of 
the  records,  compared  with  simultaneous  observations  in  the  Detroit 
river. 


Date. 


September  and  October,  1856. 

November  15,  1857 

AprU  21,  1858 

August  4,  1858 

August  24,  1858 

Septembers,  1858 

Septembers,  1858 

September?,  1858 

September  30,  1858 


2- 


II 


^  I 
O   w   © 

OQ 


L.S, 
4.81 
3.91 
3.56 
2.65 
2.83 
8.12 


3.31 


9)    O 

> 

If, 
-I 

o   ^   ^ 
CO 


I 


4.95 

4.2 

4.0 

3.0 

3.2 

3.4 

3.4 

3.4 


It  is  probable  that  the  observations  at  the  lake  were  taken  with  less 
precision  than  those  at  Detroit;  yet  the  comparison  of  the  above  shows 
a  close  coincidence  in  the  changes  noted.  It  is  therefore  inferred 
that  the  record  of  Mr.  Houghton  may  be  used  as  an  index  of  the 
oscillations  at  St.  Clair  flats.  Supposing,  then,  that  we  have  now  a 
depth  of  13^  feet  in  the  cut  throngn  the  flats^  its  equivalent  in  former 
years  would  be  as  follows : 
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Date. 

Distance    of  water  sur- 
fece  below  gauge,  in 
feet  and  tenths. 

Is 

JSP 

1 
§••§ 

•a  " 

1858 .•.—.. 

3.70 
4.42 
4.64 
4.87 
5.05 
4.34 
6.17 
5.64 
6.01 
7.20 
7.65 
6.59 
5.65 
4.29 
4.50 
5.11 
6.81 
8.81 

0.0 
—0.72 
—0.94 
—1.17 
—1.35 
—0.64 
—2.47 
—1.94 
—2.31 
—3.50 
—3.95 
—2.89 
—  1.95 
—0.59 
-0.81 
—1.41 
—3.11 
—5.11 

13.50 

1867 

12.78 

1856 

12.56 

1855 

12.33 

1854 

12.  15 

1853 

12.86 

1850 

11.03 

1849 

11.56 

1847 

11.  19 

1842 

10.00 

1841 

9.55 

1840 

10.61 

1839 

11.66 

1838 

12.91 

1837 

12.69 

1836 

12.09 

1830 

10.39 

1819 

8.39 

Colonel  Charles  Whittlesey,  in  an  essay  upon  the  subject  of  fluctu- 
ations of  level  in  the  North  American  lakes,  having  collected,  as  far 
as  he  knew,  all  the  observations  made  by  others  upon  this  subject, 
states  that  the  greatest  range  of  the  secular  fluctuations  between  the 
most  extreme  high  and  low  stage,  determined  by  the  yearly  mean,  is, 
for  Lake  Erie^  four  feet  five  inches.  The  greatest  extreme,  in  the 
same  lake,  determined  by  the  monthly  mean,  is  six  feet.  The  extreme 
temporary  difference  from  the  highest  known  stage,  June  25,  1858, 
to  the  lowest  known  stage  in  February,  1819,  is  about  seven  feet. 

The  extreme  ranges  in  Lake  St.  Clair  are,  doubtless,  less  than  in 
Lake  Erie,  although  the  fluctuations  evidently  correspond  in  regard 
to  time.  We  may  again  expect  periods  of  low  water,  and  it  would 
seem  proper  now  to  take  the  necessary  precautions  to  prevent  the 
inconvenience  that  would  be  experienced  by  obstrucdons  at  this 
place. 

In  conformity  with  your  instructions,  I  have  endeavored  to  form  a 
complete  channel  through  the  flats,  and  to  render  it  as  perfect  as  the 
means  placed  at  my  disposal  by  the  appropriation  would  allow. 
This  I  claim  to  have  accomplished ;  and,  if  I  am  correctly  informed, 
all  of  the  lake  navigators  are  gratified  at  the  result. 

The  capacity  of  the  channel,  however,  was  necessarily  limited  by 
the  amount  of  the  appropriation.  This,  as  will  be  seen  by  a  reference 
to  the  foregoing  tables,  may  not  be  sufficient  to  insure  a  passage  to 
large  vessels  during  succeeding  years.  Supposing  the  waters  to  recede 
to  the  level  noted  in  1841,  the  present  bed  of  the  channel  would  be 
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but  9.5  feet  below  the  lake  surface  ;  and  for  a  season  corresponding 
with  1819 — though  this  was  probably  an  isolated  observation  of  a 
remarkable  depression — less  than  8^  feet  depth  could  be  carried 
through. 

I  deem  it  my  duty  to  state  these  facts  plainly.  To  remedy  the  evil, 
I  respectfully  suggest  the  propriety  of  placing  the  subject  before  Con- 
gress^ with  an  estimate  for  excavating  a  cut,  through  the  centre  of 
the  new  channel,  150  feet  in  width  and  4^  feet  deep,  so  as  to  obtain, 
from  the  river  to  the  lake,  a  depth  of  18  feet  during  seasons  of  extreme 
high  water,  and  12  feet  at  periods  of  extreme  low  water.  The  length 
of  the  cut  would  be  about  6,000  leet.  This  would  afford  150,000 
cubic  yards  of  excavation,  which,  at  30  cents,  would  amount  to 
$45,000.  Add  |5,000  for  expenses  of  superintendence  and  contin- 
gencies, and  the  estimate  amounts  to  |50,000.  Should  Congress 
deem  it  expedient  to  grant  the  appropriation  recommended,  it  is  my 
opinion  that  it  would  be  sufficient  to  complete  an  excellent  channel, 
such  as  would  be  essentially  permanent,  or,  at  least,  would  require  no 
further  expenditure  of  public  money  for  a  long  series  of  years. 

2.  For  building  foundations  for  a  Ught-house  and  beacon  on  St. 
Clair  flats. — The  plans  submitted  for  these  structures  having  been 
approved  by  the  bureau  on  the  15th  of  June,  1858,  materials  for 
their  construction  were  immediately  sought  for.  White  oak  piles 
and  timber  of  the  best  quality  were  found  upon  St.  Clair  river,  but 
considerable  time  was  necessarily  consumed  before  they  could  be  pre- 
pared for  delivery. 

The  first  pile  was  driven  upon  the  3d  of  August.  Six  more  were 
driven  upon  the  5th,  under  the  immediate  supervision  ot  Mr.  E.  W. 
Clift,  with  the  following  results,  as  given  in  his  report : 

No.  2.  Length  30  feet,  butt  14",  point  9'',  116  blows;  number  of 
feet  driven  19  ;  number  of  inches  at  last  blow  3  ;  fall  of  hammer  at 
last  blow  22'  4"  ;  weight  of  hammer  1,475  lbs 

No.  3.  Length  30  feet,  butt  12",  point  8",  98  blows ;  depth  driven 
18'  11"  ;  at  last  blow  4";  fall  of  hammer  at  last  blow  22'  3". 

No.  4.  Length  30',  butt  12",  point  8",  84  blows  ;  penetration  17'  9"; 
at  last  blow  5"  ;  fall  of  hammer  at  last  blow  21'  9".  Head  of  pile 
crashed. 

No.  5.  Length  26  feet,  butt  14",  roint  10"  ;  number  of  blows  78  ; 
penetration  14'  7"  ;  at  last  blow  2"  ;  fall  of  hammer  at  last  blow 
21'  11". 

No.  6.  Length  27  feet,  butt  15",  point  11^"  ;  number  of  blows  115  ; 
penetration  13'  2" ;  at  last  blow  1".  The  only  appreciable  effect  of 
the  last  five  or  six  blows  was  to  crush  the  piles.  For  the  last  fifty 
blows  the  penetration  did  not  average  more  than  one  inch  at  each 
blow. 

No.  7  Length  25  feet,  butt  15",  point  11"  ;  number  of  blows  70  ; 
penetration  8' 6^" ;  for  last  four  blows  nothings  on  the  66th  blow 
half  an  inch.  This  pile  was  driven  on  the  centre  of  a  row.  The 
earth  seemed  to  have  become  so  compressed  as  to  offer  much  greater 
resistance  than  was  encountered  in  its  natural  state. 

The  preceding  gives  a  fair  sample  of  the  manner  in  which  the  piles 
have  been  driven  at  both  light-house  and  beacon.     The  soil  being  a 
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compact  sand,  containiDg  a  small  quantity  of  clay,  was  so  difficult  to 
penetrate  that  the  pile  driving  has  been  tedious  and  expensive.  I 
have  no  doubt  of  the  solidity  of  the  piles  when  driven,  and  of  their 
capacity  for  supporting  the  weights  they  are  to  bear.* 

The  driving  of  the  whole  number  of  piles  forming  the  two  clusters 
required  to  support  the  light-house  and  beacon  was  completed  upon 
the  21st  of  August.  On  September  30,  on  account  of  storms,  break- 
ing of  machinery,  and  hardness  of  soil,  only  200  piles  had  been  driven. 

The  cribs  to  surround  the  piles,  forming  the  support  of  the  towers, 
were  framed  at  Newport,  Michigan.  They  were  composed  of  best 
white  oak  timber,  12"  X  12",  made  in  the  most  perfect  manner,  and,  at 
their  corners,  protected  by  clamps  of  boiler  iron  firmly  bolted  to  the 
timbers.  They  have  been  sunk  in  their  proper  positions  with  82J 
cords  of  good  pier  stone. 

The  foundations  for  lighthouse  and  beacon  rest  in  7  and  8  feet  water, 
respectively,  and  the  cribs  are  14  and  15  feet  in  height,  rising  T  feet 
above  the  surface  of  the  lake. 

Our  operations  at  this  place  have  been  very  much  interrupted  by 
stormy  weather.  The  autumn  will  probably  be  rough,  and  soon  it 
will  be  too  cold  to  construct  masonry.  Therefore  I  do  not  expect  to 
accomplish  much  more  at  this  place  during  the  present  season. 

The  concrete  used  in  the  foundations  is  made  of  Rosendale  cement. 
The  iron  girders  and  beams  for  the  floor  of  the  keeper's  dwelling  are 
being  constructed  by  Messrs.  Cooper  &  Hewitt,  of  New  York. 

The  appropriation  was  $30,000,  which  will  complete  these  works, 
unless  extraordinary  difficulty  should  be  experienced. 

3.  For  deepening  the  channel  of  St.  Mary's  river. — Since  my  last 
annual  report  upon  this  work,  a  most  importiint  and  gratifying 
change  has  been  eflfected  in  regard  to  it,  viz:  the  substitution  of  a 
new  channel  for  that  originally  adopted.  In  April  last  the  War 
Department,  at  my  request,  appointed  a  board  of  officers,  consisting 
of  Captain  H.  G.  Wright,  Corps  of  Engineers,  Captain  George  6. 
Meade,  Corps  of  Topographical  Engineers,  atid  First  Lieutenant 
W.  F.  Smith,  Corps  of  Topographical  Engineers,  to  examine  the 
three  channels  of  St.  Mary's  river,  and  to  report  which,  in  their 
opinion,  was  the  most  favorable  for  improvement. 

The  following  is  a  copy  of  their  report : 

REPORT  OF  BOARD  OF  OFFICERS. 

Lake  George,  Michigan,  May  15,  1858. 

Sir  :  The  board  of  officers  ordered  by  the  Hon.  Secretary  of  War 
to  examine  the  channels  over  Lake  George,  of  St.  Mary's  river, 
Michigan,  have  the  honor  to  submit  the  following  report : 

The  board  have  made  such  examinations  as  were  deemed  necessary 
to  verify  the  general  accuracy  of  the  chart  furnished  from  the  Office  of 

•  The  retarding  force  experienced  with  pile  No.  2  is  found  to  be,  by  calcalaiion,  74,437 
poandi.  This  is  probably  about  an  ayerage  of  the  weight  which  each  pile  driven  ia  capable 
of  supporting. 
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the  Lake  Survey,  and  herewith  appended  to  this  report,  and  have, 
in  addition,  made  observations  with  reference  to  the  currents  and 
character  of  the  bottom  in  the  several  channels.  Upon  the  survey 
made  in  1853,  Captain  Macomb,  Topographical  Engineers,  sub- 
mitted estimates  for  the  improvement  of  the  before  knowii  and  used 
channel,  called  the  Eastern  channel,  and  the  one  discovered  by  the 
survey,  called  the  Western  channel. 

From  the  fact  that  Congress  appropriated  money  for  the  improve- 
ments of  this  last  channel,  for  which  the  estimates  were  much  greater, 
it  is  presumed  that  the  intention  was  to  make  the  improvement 
entirely  within  the  limits  of  the  United  States,  Since  the  date  of  the 
survey  above  mentioned,  another  partial  channel  has  been  discovered, 
which  Captain  Whipple,  the  engineer  officer  in  charge  of  the  work, 
believed  to  possess  many  important  advantages  over  the  Western 
channel  with  reference  to  its  navigation,  to  be  much  less  expensive 
in  its  improvement,  and  to  be  equally  with  the  other  entirely  within 
the  limits  of  the  United  States ;  and  upon  his  report  the  order  for 
the  meeting  of  the  present  board  was  issued. 

The  estimate  of  Captain  Macomb  for  the  improvement  of  the  Western 
channel  was  $160,772. 

That  of  Captain  Whipple,  based  upon  a  close  examination  of  the 
character  of  the  bottom,  and  a  contract  already  entered  into  for  the 
same  channel,  is  $238,964. 

Both  of  these  estimates  looked  to  a  channel  of  300  feet  in  width,  with 
a  navigable  depth  of  12  feet ;  but  that  of  Captain  Macomb  having  refer- 
ence to  a  different  stage  of  water,  and  the  character  of  the  material  not 
being  known  at  that  time,  accounts  for  the  difference  in  the  two 
estimates. 

From  an  examination  of  the  Western  channel  and  the  map  furnis^^*^!, 
the  board  are  of  the  opinion  that  its  great  length  and  sinuosity,  uiie 
fact  that  there  can  be  no  wind  which  will  allow  sail  vessels  to  pass 
both  ways  at  the  same  time,  and  the  necessity  of  keeping  about  four 
miles  of  distance  closely  buoyed  out,  present  very  serious  objections 
to  the  improvements  of  this  channel. 

The  channel  recently  discovered,  and  known  as  the  Middle  channel, 
starts  at  its  foot  from  nearly  the  same  point  as  the  Eastern  channel, 
runs  in  a  northwesterly  direction,  and  for  a  distance  of  7,600  feet  is 
perfectly  straight,  of  ample  width,  and  has  a  minimum  depth  of  16 
feet.  From  this  point,  and  in  the  same  general  direction  for  a  distance 
of  about  4,900  feet,  the  depth  varies  from  11  feet  to  7^  feet ;  and  beyond 
this,  and  before  reaching  the  head  of  the  flats,  is  a  space  of  about  900 
feet  in  width,  with  a  depth  of  10^  feet. 

The  examination  for  currents  made  at  the  head  of  the  Middle  and 
Western  channels  showthattheyareveryslight,  withagenerol  tendency 
to  cross  both  channels  in  a  westerly  direction,  so  that,  in  this  respect, 
neither  channel  appears  to  have  the  advantage.  Should  the  Middle 
channel  be  improved,  it  would  furnish  a  pass  nearly  straight  and  of 
only  about  2^  miles  in  length,  which  could  be  readily  passed  by  sail 
vessels,  which  would  require  but  little  buoying  out,  and  might  be 
easily  rendered  navigable  at  night  by  range  lights  placed  on  shore. 
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The  estimate  for  the  improvement  of  the  Middle  channel  is  about  two- 
thirds  of  that  for  the  Western  channel. 

The  board  have  ascertained,  upon  application  to  Captain  Whipple, 
that  the  government  is  pledged  by  the  contract  to  improve  the  Western 
channel,  and  cannot  make  a  change  contrary  to  the  wishes  of  the  con- 
tractor without  giving  him  a  just  claim  for  damages.  But  the  con- 
tractor has,  however,  expressed  himself  willing  to  work  under  his 
present  contract  in  the  Middle  but  not  in  the  Eastern  channel. 

The  letter  of  the  board  to  Captain  Whipple,  and  his  reply  thereto, 
are  herewith  appended. 

The  board  further  understand  that  of  the  present  appropriation 
there  has  already  been  expended  on  the  Western  channel  about 
$20,000,  leaving  a  balance  of  about  |80,000  to  be  devoted  to  the  im- 
provement of  the  Middle  channel. 

In  conclusion,  therefore,  the  board  would  report — 

1.  That,  in  their  judgment,  the  channel  the  most  readily  improved 
and  requiring  the  least  expenditure  of  money  is  the  east  chauDel. 

2.  That  they  deem  the  west  channel,  from  its  great  length,  its 
curvilinear  character,  and  the  very  great  expenditure  of  money 
required  to  complete  it,  as  the  one  most  decidedly  the  least  eligible 
for  inaprovement. 

3.  For  the  reasons  that,  notwithstanding  the  United  States  is 
pledged  by  the  contract  to  excavate  the  Western  channel,  the  con- 
tractor is  willing  to  work  in  the  Middle  but  not  in  the  Eastern  channel ; 
that  the  effort  to  improve  the  Eastern  channel  would  be  a  temporary 
obstruction  to  navigation ;  that  this  channel  is  clearly  within  the 
Canadian  waters,  while  the  Middle  channel  is  in  the  territory  of  the 
United  States;  and  finally,  as,  should  the  improvement  be  effected  in 
both,  the  Middle,  from  its  straightness  and  facility  of  being  marked, 
would  be  the  superior  of  the  two,  the  board  feel  constrained  to  recom- 
mend that  a  change  be  made  and  the  Middle  channel  be  improved. 

Bespectfully  submitted. 

W.  F.  SMITH, 
'ist  Lieut,  Topographical  Engineers. 

GEORGE  G.  MEADE, 
Captain  Topographical  Engineers. 

H.  G.  WRIGHT, 
Captain  United  States  Engineers. 
Colonel  J.  J.  Abert, 

Chief  Corps  Topographical  Engineers,  Washington  D.  C. 

In  anticipation  of  the  action  of  the  board,  the  Senate  passed  a  joint 
resolution  authorizing  the  Secretary  of  War  to  cause  the  appropriation 
for  the  improvement  of  St.  Mary's  river  to  be  expended  on  such  chan- 
nel as  he  might  deem  best.  In  the  House  of  Representatives,  how- 
ever, the  press  of  business  prevented  the  passage  of  the  resolution 
until  some  time  after  the  report  of  the  board  had  been  submitted. 

Meanwhile,  there  being  no  authority  to  suspend. the  work,  the 
dredging  of  the  west  channel  was  carried  on,  at  a  great  sacrifice  of  the 
appropriation,  until  June  12,  1858.     Upon  the  8th  of  June,  if  I  mis- 
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take  not,  the  joint  resolution  passed  the  House  of  Representatives. 
Upon  the  9th,  Colonel  Abort  called  the  attention  of  the  Hon.  Sec- 
retary of  W  ar  to  the  fact,  and  recommended  that  the  Middle  channel 
should  be  adopted  for  improvement.  This  recommendation  was  ap- 
proved by  the  Hon.  J.  B.  Floyd,  Secretary  of  War,  on  the  10th. 
Upon  the  same  day  I  received  notice  of  the  fact  by  a  telegram  from 
the  bureau,  and  immediately  despatched  Mr.  Stith,  with  instructions 
to  Sub-agent  Forster  to  transfer  the  work  from  the  west  to  the  Middle 
chatinel  Mr.  Forster  received  my  instructions  upon  the  12th  of 
June,  upon  which  date  the  dredging  of  the  west  channel  ceased. 

On  the  following  Monday,  June  14th,  dredging  was  commenced 
in  the  Middle  channel,  which,  by  my  directions,  had  been  previously 
surveyed  and  marked  out  for  the  purpose ;  and  since  that  date  the 
operation  of  improving  this  passage  has  been  progressing,  under  the 
immediate  supervision  of  Mr.  Forster,  in  the  most  satisfactory  manner. 

The  diflSculties  encountered  in  excavating  through  the  middle  pas- 
sage have  been  slight  in  comparison  to  those  experienced  in  the  west 
channel,  as  will  appear  by  a  reference  to  the  reports  and  daily  record 
of  the  work  submitted  in  Appendix  B. 

In  May  I  instructed  Mr.  Forster  to  make  a  survey  of  the  East 
Neebish  rapids,  with  a  view  to  deepening  and  improving  that  danger- 
ous passage.  This  work  was  attended  by  many  difficulties,  which  are 
noted  in  the  journal  accompanying.  The  minute  and  accurate  chart 
obtained,  showing  the  continuity  of  the  shoal  across  the  west  passage, 
is  herewith  appended. 

On  the  10th  of  June  one  dredge  and  one  scow  of  the  Lake  George 
fleet  commenced  operations  at  the  Neebish.  Before  the  end  of  July  a 
channel  had  been  excavated  80  feet  in  width  and  from  14  to  18  feet  in 
depth,  excepting  at  a  few  points  where  large  boulders  were  accident- 
ally left,  which  have  since  been  removed.  Mr.  Forster,  in  his  report 
of  the  conclusion  of  this  work,  states  that  **the  12-foot  shoal  spots 
become  14  and  15  ;  the  13  and  13^  become  15  to  16  feet."  He  adds: 
"  I  have  sounded  that  channel  so  thoroughly  that  it  seems  to  me  that 
there  is  not  one  inch  of  the  bottom  that  has  not  felt  my  sounding  rod, 
and  yet  I  cannot  swear  that  there  is  nothing  less  than  14  feet.  I 
could  find  nothing  less,  however,  although  the  water  was  half  a  foot 
lower  than  when  I  made  my  survey  in  July.  /  have  confidence  in  the 
channel  now." 

I  desire  here  to  express  my  high  appreciation  of  the  intelligence, 
zeal,  and  ability  shown  by  Mr.  Forster  in  the  management  of  this 
exceedingly  difficult  and  laborious  operation.  Every  duty  has  been 
performed  with  a  conscientious  regard  to  the  best  interests  of  the  gov- 
ernment. A  chart  of  the  improved  channel  is  herewith  submitted. 
In  order  to  show  its  connexion  with  the  east  channel,  and  the  ranges 
by  which  it  should  be  navigated,  I  have  made  a  reduction  from  the 
original  drawings,  and  added  to  Mr.  Forster's  survey  by  enlarging  the 
scale  of  the  map  of  the  Neebish  rapids,  made  by  officers  of  the  Lake 
Survey  and  published  by  the  Bureau  of  Topographical  Engineers. 
I  consider  it  important  to  navigators  of  the  lakes  that  this  chart 
should  be  printed  for  distribution. 
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I  also  submit  herewith  a  chart  of  the  Middle  channel  through  the 
flats  of  Lake  George,  showing  its  length,  depth,  and  condition  upon 
the  30th  of  September  ;  also,  representing  the  conditions  of  the  strata 
of  clay  and  the  beds  of  hard  sand,  as  determined  by  the  survey  and  by 
botings.  The  information  embodied  in  this  chart  forms  the  basis  of 
the  estimates  herewith  presented. 

The  channel  excavated  through  the  flats  is  nearly  one  hundred  feet 
wide  from  the  top  of  the  slopes,  and  seventy-five  feet  in  width  at  the 
bottom,  with  depths  varying  from  fourteen  to  fifteen  feet.  This  gratify- 
ing result  has  been  produced  since  June  14.  The  amount  of  *'  hard 
material "  in  this  Middle  channel  proves  to  be  less  than  was  antici- 
pated, and  falls  far  short  of  the  quantity  which,  according  to  the 
estimates,  would  have  been  found  in  the  west  channel.  The  soft 
material  which  comprises  the  larger  portion  of  the  excavation  of  the 
Middle  channel  is  a  reddish  clay  ;  it  is  excavated  with  great  facility, 
and  such  is  its  cohesiveness  that  the  channel  banks,  when  formed,  will 
never  be  likely  to  abrade.  The  quality  of  this  material  is  like  that  of 
the  finest  potter's  clay  ;  when  dried  it  becomes  very  hard  and  takes  a 
polish  like  Parian  marble.  I  have  seen  many  specimens  of  it  carved 
by  the  workmen  into  finger  rings  and  other  ornamental  forms.  The 
land,  not  hard,  is  also  very  fair  for  dredging,  though  by  no  means  so 
profitable  to  the  contractors  as  the  clay ;  even  the  portion  which  is 
classed  as  '^hard  material  "  is  less  difiScult  to  excavate  than  much  of 
that  found  last  year  in  the  west  channel. 

On  the  3d  of  May  the  water  level  of  the  lake,  as  ascertained  by  a 
bench  mark  established  at  Gem  island,  was  found  to  be  six  inches 
lower  than  on  July  11, 1857,  when  the  gauge  was  established.  From 
the  3d  of  May  the  water  began  steadily  to  rise,  attaining  its  maximum 
height  about  the  25th  of  June,  at  which  time  it  was  one  foot  and  y^V 
higher  than  on  the  3d  of  May,  and  ,55  higher  than  on  July  11, 
1857.  It  appears  that  the  waters  began  to  recede  again  slowly  about 
the  Ist  of  August,  and,  at  this  date,  (September  30,)  the  average  height 
is  .8  higher  than  on  May  3,  1858.  The  average  height  of  wat^r  is 
precisely  the  same  now  as  it  was  about  September  20,  1857  ;  from 
which  I  deduce  that  the  general  level  of  the  lake  was  the  same  for 
1857  and  1858.  The  level  is  lower  in  the  spring,  highest  in  midsum- 
mer, and  lower  in  the  fall. 

The  dredging  operations  will  be  continued  as  late  as  the  season  will 
permit — probably  till  the  10th  of  November.  Should  the  autumn 
prove  favorable  for  dredging,  20,000  cubic  yards  additional  may  be 
excavated,  and  a  channel  nearly  120  feet  wide  be  obtained.  This 
would  consume  nearly  $11,000,  and  leave  about  $23,000  only  for  the 
commencement  of  operations  next  spring. 

From  the  accompanying  records  it  may  be  seen  that,  since  Septem- 
ber 1,  1857,  the  total  number  of  cubic  yards  excavated  from  the  west 
channel  is  as  follows,  viz  : 

Last  season 8,987.00 

This  season 8,952.57 

Total 17,937.57 
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The  quantity  excavated  from  the  Middle  channel  is  90,123.66  cuhic 
yards,  of  which  5,112.77  cubic  yards  are  classed  as  '*  hard  material." 

To  complete  the  channel  from  the  head  of  the  deep  bayou  across  the 
flat  to  the  lake,  5,200  feet  in  length,  300  feet  wide,  to  a  depth  of^l4 
feet,  will  require  an  excavation  of  186,457  cubic  yards,  of  which  about 
15,000  yards  will  be  hard  material.  To  render  the  depth  uniform 
in  section  Z,  upon  the  map,  there  will  be  required  about  5,500  cubic 
yards  of  dredging.  To  straighten  the  natural  channel,  by  widening 
the  bayou  near  its  head,  would  require  an  excavation  of  22,000  cubic 
yards  ;  this  latter  cut,  though  not  absolutely  necessary,  would  much 
benefit  the  channel  for  navigable  purposes. 

I  would  also  recommend  the  deepening  of  the  centre  of  the  Neebish 
channel,  50  feet  in  width,  to  the  depth  of  17  feet,  to  prevent  any  danger 
in  its  navigation  when,  in  succeeding  years,  the  height  of  water 
becomes  much  less  than  at  present.  This  would  require  an  excava- 
tion of  about  1 ,181  cubic  yards. 

Upon  the  preceding  data  the  following  estimate  is  based  : 

Estimate  for  completing  the  channel  of  St  Mary*  a  river. 

Excavation  upon  the  flats  of  Lake  George — 

15,000  cubic  yards  hard  material,  at  91  cents $16,875  00 

171,500  cubic  yards  soft  material,  at  37  cents 63,455  00 

5,500 do. do do 2,035  00 

22,000 do do do 8,140  00 


90,505  00 
Add  for  contingencies  10  per  cent 9,050  00 


Total  required  to  dredge  a  channel  through  the  flats  of 

Lake  George  300  feet  wide  and  14  feet  deep 99,555  00 


The  deepening  the  channel  of  the  Neebish  rapids  17  feet 

would  require  1,181  cubic  yards  of  dredging,  at  |10..  11,810  00 

Contingencies 1,181  00 

Total  for  Neebish 12,991  00 


Total  for  the  improvement  of  St.  Mary's  river 112,546  00 

Deduct  amount  on  hand  from  last  partial  appropriation.  35,000  00 

Amount  of  new  appropriation  desired  to  complete  the 

improvement  of  St.  Mary's  river 77,546  00 


Should  Congress  deem  it  proper  to  grant  the  abovementioned  sum,  I 
do  not  doubt  that  the  contractors  would  be  willing  to  place  sufficient 
machinery  upon  the  work  to  complete  the  channel  during  the  summer 
of  1859. 

I  have  the  honor  to  be,  sir,  very  respectfully,  your  obedient  servant, 

A.  W.  WHIPPLE, 
Captain  Topographical  Engineers. 
Colonel  J.  J.  Abert, 

Chief  Corps  Topographical  Engineers^  Washington^  D.  C. 
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Condensed  daily  record  of  ammmts  excavated  ai  St,   Clair  flais  from 
September  1,  1857,  to  August  26,  1858. 


Date. 


Number  of     Quality  of  material, 
cubic  yards 
excavated. 


1867. 

Sept.    1 

2 

3 
4 


10 
11 
12 

13 
14 

16 
16 
17 

18 
19 
20 
21 

22 
23 
24 
26 
26 
27 
28 
29 
30 

Total.. 


Oct. 


689 
732 

1,216 
969 


622 

829 

673 

744 
738.6 
1,136 


Sand  and  mud . . 

Coarse,  bard  sand  and 

some  mud. 

Fine  sand 

Coarse  and  fine  sand 

and  grass. 


Sand  and  mud 

Sand,  mud,  and  grass. 
Sand  and  mud 


448 

723 
433 


263 


304 

449 

1,024 


11,568.6 


386.6 


714.6 
1,026.6 
1,079.6 

927.6 


Sand  and  mud 

Sand  &  mud, very  stiff. 
Fine  sand  and  coarse, 
mixed. 


Remarks. 


Sand 


Coarse  and  fine  sand. 
Sand  and  mud  ..... 


Fine  sand  and  mud  .. 


Sand 

Coarse  sand... 
Sand  and  mud 


Sand  and  mud  . 


Fine  sand 

Fine  sand 

Sand  and  mud  . 
Coarse  sand 


Day  clear  and  pleasant,  with  light  breeae. 
Strong  breeze  from  SW. ;  current  in  channel 

much  stronger  than  in  July  la.st. 
Day  pleasant ;  dredges  worliing  well. 
Continued  fine  all  day. 

Day  opened  with  strong  wind  from  SE. :  no 
work  accomplished. 

Unpleasant  during  the  day ;  wind  NE.  with 
rain. 

Commenced  wbrk  at  6  a.  m. ;  blowing  fresh; 
dredging  stopped  at  6  p.  m. 

Work  proceeding  well;  day  pleasant  through- 
out. 

Day  pleasant ;  dredges  experience  difficulty 
in  making  steam. 

Blowing  fresh  during  the  day. 

No.  1  dredge  repairing  machinery. 

Dredges  short  of  fuel ;  day  pleasant 

Blowing  fresh  from  SW. 

Steamer  Canada  passed  over  buoys  ;  blowing 

hard  during  the  day. 
Commenced  work  at  10  a.  m. 
Cloudy  and  unpleasant. 
Blowing  hard  during  day  ;  wind  S. 
Lying  in  river  ;  wind  from  north  ;  rain. 
Stormy  during  day ;  no  work. 
Strong  wind  from  north. 
Moderate ;  one  scow  load  dumped  withoul 

being  measured  ;  not  allowed. 
Blew  hard  all  day  from  SW. 
Heavy  sea  on  all  day. 
Preserved  specimens  found  in  channel. 
Day  pleasant ;  dredges  working  well. 
Work  progressing  well ;  wind  NE. 
Blowing  hard  from  SE.  during  the  day. 
No  dredging  ;  too  much  sea. 
Heavy  sea  in  channel  ;  no  work. 
Strong  wind  from  SW.  ;  lying  in  river. 


Wind  from  SW.  ;  blowing  hard  all  day. 
Tug  visited  channel ;  reports  heavy  sea. 
Started  work  at  10.30  a.   m.  ;  cloudy  and 

unpleasant. 
Lay  in  river  during  day  ;  moderate. 
Dredges  working  well ;  calm  and  pleasant 
Replaced  buoys  carried  away  by  late  gales. 
Very  pleasant ;  ceased  work  at  7  p.  m. 
Very  foggy ;  scows  leak  sand  baillT. 
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Date. 

Number  of 
3ubic  yardfe^ 
excavated. 

Qoalitj  of  material. 

Remarks. 

1857. 
Oct.     9 

772.5 
655.5 

Fine  sand . 

No.  1  dredge  broke  hoisting  chain. 

10 
11 

Sand  and  mud 

Very  pleasant ;  dredges  in  good  order. 
Fresh  breeze  during  day  ;  no  work. 
Blowing  strong,  with  rain  all  day. 
No  1  dredge  broke  hoisting  chain  ;  calm. 

12 

13 

696 

894.5 

547 

Coarse  sand . 

14 

15 

16 

Sand  and  mud 

Sand  and  mud 

Day  opened  pleasant ;  clear  and  calm. 
Steamer   **  Plough  Boy"    ran    into  No.    2 

dredge,  breaking  speed. 
High  wind  during  day  from  NE. 

17 

Rau  up  in  river  ;  blowing  hard  NE. 

18 

Moderate  and  clear  ;  no  work  to-day. 
Heavy  sea ;  too  rough  for  dredging. 
Strong  breeze  all  day  ;  frost  in  the  night. 
Blowing  hard  SW.  ;  very  cold. 

19 

20 

21 

22 

175 
571 

Fine  sand 

Blew  during  morning  ;  work  started  at  3 

23 
24 

Sand  and  mud 

p.  m. 
Moderate  and  clear  ;  wind  SE. 
Heavy  sea ;  too  rough  to  work. 

25 

Blowing  a  gale  ;  wind  N.NE. 

26 

Strong  breeze  all  day  from  NE. 

27 

Too  much  sea  in  channel  for  work. 

28 
29 

602.5 

349 

248 

Sand  and  mud 

Coarse  sand . 

Left  river  for  channel  ;  moderate. 
Forenoon  moderate;  blew  strong  in  afternoon. 
Dredges  short  of  wood  ;  went  to  Baltimore 

after  some. 
Blowing  hard  all  day ;  raft  ran  into  dredges, 

damaging  them  some. 

30 
31 

Sand  and  mud 

Total- 

9,  644.  5 

Nov.    1 

Lying  in  river ;  too  much  sea  to  work 

2 

Wind  from  south  ;  blowing  a  gale. 

Too  much  sea  for  work  ;  very  cold. 

Lay  in  river,  it  being  too  rough  for  work. 

Strong  breeze  from  southeast ;  no  dredging. 

Tug  went  to  cut ;  reports  heavy  sea  in  chan- 
nel. 

Moderate,  with  heavy  rain. 

Raining  most  of  the  day,  but  no  wind. 

Blowing  hard  ;  had  a  little  snow  this  after- 
noon. 

Day  opened  with  strong  wind  from  west. 

Tug  gone  to  Baltimore  after  wood  ;  blowing 
fresh. 

Captain  Whipple  visited  work,  and  returned 
same  day. 

Wind  fresh  from  NW.;  no  work  to-dny. 

Snowed  during  the  night ;  blowing  hard. 

Water  gauge  registers  5  feet  8  inches;  rough 
sea. 

Day  opened  calm  but  cloudy ;  tried  boring 
apparatus,  but  could  not  succeed  very 
well  ;  the  pipe  being  too  small  and  not 
stout  enough 

Blowing  a  gale  from  W.8W.;  went  in  river. 
.    The  weather  still  bad  for  dredging. 

3 

4 

5 

6 

7 

484 

Fine  sand  .......... 

8 

9 

10 

11 

12 

13 

14 

15 

16 
17 

392 

Sand  and  mud 

18 

::::::::::i::::::::::::::::::: 
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Date. 

Number  of 
cubic  yards 
excavated. 

Quality  of  material. 

Bemarks. 

1857. 
Nov    19 

Strong  wind  during  the  day  ;  tag  returned 

from  N.  Baltimore. 
Blowing  fresh  ;  weather  thick ;  wind  SW. 
Snow  and  wind ;  dredges  covered  with  ice. 

20 

21 

22 

Cloudy  and  disagreeable ;   ice   forming  on 

lake. 
Tug  stopped  by  ice  in  the  river. 
Wind  from  SW.;  blowing  fresh;   ice  Uiree 

to  four  inches  thick. 
Biver  blocked  up  by  ice  ;  freezing  hard. 
Quite  cold  ;  fresh  breeze  all  day. 
Moderate  and  thawing  slightly. 
Pleasant  throughout  the  day. 
Ice  still  blocks  up  the  river. 
Preparing  tug  to  push  through  Hie  ice. 

23 

24 

26 

26 

27 

28 

29 

30 

Total.. 

876 

Dec.     1 

Dredges  laid  up  at  Algonac. 

Men  at  work  fitting  out  dredges,  &c. 

Tug  started  for  flats  at  11  a.  m.  with  dredges. 

Dredged  for  a  Phort  time  to-day. 

Day  quite  pleasant ;  worked  a  short  time. 

Blowing  fresh,  with  rain. 

Strong  wind  S.SW. ;  buoys  in  channel  taken 

up. 
Weather  pleasant  in  forenoon  ;  quite  cold. 
Day  opened  unpleasantly ;  raining  all  day. 
Lay  in  river  during  the  day ;  blowing  hard. 
Took  dredges  to  Algonac,  &c 
Left  with  all  hands  for  Detroit  on  tog ;  work 

stopped  for  the  season. 

2 

3 

4 

176 
405 

Coarse  sand .... 

5 
6 

Sand  and  mud 

7 

8 

429 

Fine  sand  .......... 

9 

10 

11 

12 

Total.. 

1,010 

1858. 
April  14 

15 

Left  Detroit  for  flats  at  4  p.  m.,  to  stake  out 
channel  and  prepare  for  work. 

IToiind    nhAnnpl    in    mnnh    mmft  stAte  an  Isftt 

16 

year. 
Placed  buojTs  and  marked  out  the  dumping 

ground. 
Three  dredges  on  the  work;  measured  scows. 
Day  opened  pleasantly;  dredges  working 

weU. 
Quite  rough  sea  during  day ;  worked  a  little. 
Dredges   experienced  difficulty  in  making 

steam. 
1*00  much  sea  for  work  ;  visited  water  gauge, 

which  showed  a  rise  of  H  inches  since 

November  17,  1857. 
Daybreak,  wind  SE.;  blowing  fresh. 
Blowing  hard  during  the  day. 
Mr.  Forster  arrived  to  place  stations ;  blow* 

ing  hard. 
Bather  pleasant,  with  but  litUe  wind. 

17 

466 
1,019 

205 
1,182 

Sand 

18 

19 
20 

21 

-do 

..do 

..do 

22 

106 

Sand 

23 

24 

25 

601.5 

Sand 
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Date. 


Number  of 
cubic  yards 
excavated, 


Quality  of  material. 


Remarks. 


1868. 
April  26 
27 
28 
29 
30 


Total- 


May 


10 
11 

12 
13 

14 
15 
16 

17 

18 

19 

20 

21 

22 

23 
24 
25 

26 


323 


Sand. 


1,267 
598 


Sand 

Sand  and  mud  , 


5,767.5 


561 


1,399 
30 

1,058 

651.5 

1,259 
1,117 

25 

470 


Sand  and  mud 
..do. .....do. . 

..do... ...do. . 


1,251.5 

937 

585.5 

671 

280 

639 

812 

447 

277 

992.5 


-do.. -.-.do.  ... 


..do ...do. 

Sand 


Sand. 


Coarse  sand. 


764.5 
131 


Mr.  Forster  placed  three  stations  in  channel. 
Blowing  hard  ;  dredges  repairing. 
Pleasant  throughout  the  day. 
Strong  wind  from  8E. ;  rather  rough  to  work. 
Mr.  Richardson  (foreman)  arrived  with  one 

dredge  and  two  scows,  consisting  of  sand, 

and  sand  and  mud. 


Sand  and  mud Morning  cloudy  ;  rather  rough. 

One  of  the  "tripods"  blown  over  in  the  night. 
Pleasant  during  the  day  ;  wind  NE. 
Excavated  portions  of  two  scow  loads,  and 

was  obliged  to  stop. 
Tried  boring  to-day,  but  with  not  much 

success. 
Tug  arrived  from  Algonac  with  spuds  for 

No.  4  dredge. 
Calm  and  warm  ;  dredges  working  well. 
One  of  the  scows  sunk  in  channel  when 

nearly  loaded. 
Moderate  and  pleasant  in  morning,  blew  rest 

of  day  ;  not  much  work  to  day. 
Blowing  fresh  during  the  day. 
Strong  wind,  and  rained  all  day  ;  no  work 

to  day. 
Endeavored  to  raise  sunken  scow,  but  failed. 
Dredges  breaking  down  quite  often  during 

day. 
Another  tug  was  added  to  the  work. 
Morning  calm  ;  blowing  fresh  in  afbemoon. 
Material  was  composed  partly  of  roots  of 

grass. 
A  passing  schooner  ran  into  dredge,  injuring 

it  badly. 
Strong  winds  from  N.;  gauge  notes  water 

}  in.  higher  than  May  7. 
Some  breakages  to  day ;  boats  leak  sand  ; 

£Etvorable  weather. 
Strong  wind  from  NW. ;  worked  with  but  2 

dredges. 
Strong  winds  from  NW.,  hence  dredging  de- 
layed. 
Weather  favorable  ;  44  yards  material  sunk 

in  scow  200  yards  from  cut  not  included 

in  daily  amount. 
Gale  from  W.N W. ,  very  severe ;  no  dredging 

this  day. 
Favorable ;  some  breakages ;  one  scow  load 

not  measured  not  allowed 
9  a.  m.  strong  wind  from  SE.  stopped  dredg- 
ing ;  one  scow  load  not  measured  not  al- 
lowed. 
Blowing  hard  from  NE.  no  dredghig  done. 


Sand. 


Sand  and  mud  , 

do 

do 


.do- 


-do. 


-do- 


-do- 


.do- 


.do. 


Sand  and  mud  , 
do 
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Date. 


1858. 
May   27 

28 

29 
30 

31 

Total.. 


June 


10 
11 

12 
13 
14 

15 

16 

17 

18 

19 

20 

21 

22 
23 


Number  of 
cubic  yards 
excavated. 


868 
384.5 


176 


15. 787 


825 
972 

855 

40 
1,053 

840 


725 


713 


409 

265 

595 

1,302 

1,173 

876 

1,341 
1,103 

751 


1,457 

1,174.5 
794 


Quality  of  material. 


Sand  and  mud  . 


.do. 


I^d  and  mud 


Sand  and  mud  . 
do 


Sand. 
..do.. 


.do- 
.do- 


•  Remarks. 


Stiff  and  coarse  sand  . 


Mixed  sand. 


Sti£f  and  mixed  sand  . 

Sand 

Stiff  and  coarse  sand. 
do 


-do. 


-do- 


do.-.- 

Coarse  sand. 


Coarse  and  stiff  Eand. 


Stiff  and  coarse  sand. 

.....do............ 

do 


Scows  leak  sand;  weather  favorable;  few 
breaks ;  took  No.  4  dredge  to  L.  H.  site ; 
bored  6'  2". 

Strong  winds;  worked  but  3  dredges;  re- 
sumed boring  in  afternoon  ;  failed  in  ac- 
complishing what  was  required. 

Blowing  a  gale  from  8£. ;  1  dredge  and  4 
scows  broke  adrift. 

Dredged  until  1  p.  m..  idle  rest  of  day;  blow- 
ing from  SE.  all  afternoon  ;  but  2  dredges 
at  work  from  want  of  scows 

Blowing  a  gale ;  no  dredging. 


No  work  for  2  hours  on  acoount  of  wind ; 

a  scow  sent  away  for  repairs. 
Dredging  retarded  by  break  in  machinery ; 

sufficient  steam  can't  be  raised  on  No.  4. 
Suspended  dredging  at  4  p.  m.  on  acoount 

of  wind. 
But  1  scow  loaded  on  account  of  weather. 
Very  favorable  day  for  dredging,  and  but  one 

break  down. 
Favorable  day,  and  but  one  break  in  ma- 
chinery. 
No  dredging  on  account  of  wind. 
Dredging  retarded  until  9  a.  m.  on  account 

of  wind ;   several  break  downs  to  day ; 

leakage  of  sand  great. 
No  dredging  till  9  a.  m. ;  wind  strong  till 

that  time. 
Blowing  hard. 
High  winds  to  day  retarded  dredging  till 

noon. 
Do.  do.  do. 

No  dredging  till  noon,  on  acoount  of  wind. 
Favorable  day  for  dredging,  and  few  break- 
ages. 
No.   2   idle  all  forenoon,  repairing  dipper  . 

handle ;  weather  favorable.    * 
No.  2  idle  all  day,  waiting  a  new  dipper 

handle ;  weather  favorable, 
No.  2  at  work  at  noon ;  excavation  easy. 
Some  slight  breakages  to  day  ;  No.  4  wants 

steam. 
High  wind ;  stopped  work  3  hours ;  some 

breakages. 
Fair  weather;  gauge  denotes  water  filing 

l\  inch  since  June  13. 
Favorable  for  dredging ;  no  break  downs  to 

day. 
Several  breaks  in  machinery  to  day. 
No.  4  not  at  work  ;  preparing  dipper  handle; 

several  breaks. 
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Date. 


Noxuber  of 
cnbic  yards 
excavated. 


Quality  of  material. 


Remarks. 


1858. 
Jane  24 
25 

26 

27 

28 

29 

30 

Total.. 


July 


10 
11 
12 
13 


14 

15 

16 

17 

18 
19 

20 

21 

22 


1,001 
1,179 

1,310,6 


Stiff  and  coarse  sand. 
, do 


-do. 


1, 259. 0 
1,558.5 
1,181.0 


Stiff  and  coarse  sand. 
do 


.do. 


24, 752. 5 


1, 380. 0 
538.0 


Stiff  and  coarse  sand. 
do 


1,444.0 

1,  694.  0 
1,254.0 
1,224.0 

1,491.0 


Stiff  and  coarse  sand. 
do 


.do- 
-do. 


-do. 


190.0 
907.0 


1,549.0 
1,283,0 

1,478.0 
1,572.0 


Stiff  and  coarse  sand. 
do 


Sand  and  mud 

Stiff  and  coarse  sand. 


.do. 
-do. 


1,561.0 

1,736.0 

1,069.0 

1, 113.  0 
VoL  ii— 


Stiff  and  coarse  sand. 
do 


.do. 
.do. 


No.  4  idle  yet ;  tolerable  fair  day's  work. 
No.  3  idle  repairing  dipper  till  noon ;  No.  4 

at  work. 
All  dredges  broke  down  to  day ;  idle  about 

2  hours  each ;  worked  till  11  p.  m. 
No  dredging  ;  weather  fair ;  Sunday. 
Favorable  weather  ;  slight  breaks  on  Nos.  2 

and  3. 
Favorable  weather ;  trifling  breaks  upon  all 

dredges ;  water  same  level  as  on  June  20. 
Favorable  weather;  a  succession  of  small 

breaks. 


No  dredging ;  weather  unfavorable. 

Favorable  weather ;  a  few  trifling  breaks  of 
machinery. 

No  dredging  until  noon  on  account  of  high 
wind. 

Sunday,  no  dredging ;.  gauge  denotes  water 
level  same  as  on  June  29. 

Weather  favorable ;  some  delays  from  break-  < 
ages. 
Do.  do.  do. 

Do.  do.  do. 

Weather  &vorable ;  No.  4  Icdd  up  for  repairs 
of  boiler  at  3  p.  m, ;  idle  rest  of  day. 

Beautiful  weather ;  No.  4  at  work  at  uoon  ; 
no  breaks. 

High  winds,  no  dredging. 
Do.  do. 

Work  retarded  till  noon  by  high  winds. 

Favorable  weather ;  one  scow  dumped  in  cut 
in  consequence  of  filling  with  water  ;  not 
allowed ;  C.  H.  Stith  has  local  superin- 
tendence of  work. 

Much  of  the  material  very  stiff;  some  slight 
breakages. 

Dredges  idle  2  hours  in  consequence  of  high 
wind ;  No.  4  dredge  placed  at  upper  end 
of  cut  to  straighten  out  some  ridges ; 
weather  favorable  in  general. 

Weather  favorable  ;  slight  breakage  of  ma- 
chinery on  No.  1. 

Work  ceased  at  6  p.  m.  in  consequence  of 
high  sea. 

No  dredging  on  account  of  high  wind ;  Sunday . 

Weather  favorable  ;  no  breaks  of  any  conse- 
quence. 

Weather  favorable  ;  best  day's  work  this 
season  ;  no  breakage  to-day. 

High  wind  at  5.30  p.  m.  ;  work  ceased  ;  one 
break  down. 

Weather  fine ;  few  breakages. 


-79 
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Date. 

Number  of 
cubic  yards 
excavated. 

Quality  of  material. 

Bematks. 

1857. 
July   23 

24 

25 

886.0 
1,096.0 

Stiff  and  coArse  Band  . 

do 

do 

Dredging  ceased  at  3  p.  m. ,  in  consequence 
of  wind. 

High  wind  till  9  a.  m.  ;  dredging  com- 
menced. 

Sunday  ;  dredges  repairing  machinery. 

Dredging  commenced  at  2  p.  m.  ;  high  wind 
till  then ;  too  rough  in  afternoon  for 
dredging  to  be  done  properly. 

High  wind  till  6  a.  m.  ;  no  dredging  done 
till  then ;  some  breaks  to-day  in  ma- 
chinery. 

Dredging  ceased  at  6.30  p.  m.,  on  account  of 
high  winds. 

No  dredging  until  7.30  a.  m.,  on  account  of 
high  wind  ;  dredges  working  well  during 
the  day. 

Removed  No.  4  dredge  to  lower  part  of  cut 
to  level  ridges. 

Weather  favorable. 

26 

27 

28 
29 

30 
31 

719.0 

1,646.0 

1, 184. 0 
1,313.0 

1,382.0 
1,323.0 

do 

do 

do 

do 

-•• 

do 

do 

Total.. 

31,408.5 

Aug.     1 

2 

3 
4 

5 

6 

7 
8 

High  wind  ;  sounded  lower  part  of  cot,  found 
least  depth  of  water  to  be  12}  feet ;  soft 
bottom ;  this  depth  evidently  caused  by 
leakage  of  scows. 

Scows  leak  sand  badly. 

Dredges  worked  well  throughout  the  day. 

No  dredging  till  7  a.  m. ;  high  wind ;  dredges 
working  well. 

Weather  favorable  ;  removed  No.  2  to  upper 
part  of  cut  to  level  ridges ,  dredges  work- 
ing well. 

Work  progressing  favorably.  Bow  spud  of 
No.  2  broken. 

No.  2  resumed  work  ;  spud  repaired  ;  No.  1 
idle  5  hours  ;  machinery  out  of  order. 

Sunday ;  no  dredging. 

Scows  leaking  sand  very  much. 

Weather  favorable  ;  several  serious  breaks  in 
machinery  to-day. 

No  2  at  work  but  a  few  hours  this  after- 
noon. 

Weather  very  favorable  ;  no  breakages. 

Weather  favorable. 

Weather  favorable  ;  No.  4  not  at  work ; 
spud  broken. 

No  dredging  ;  Sunday  ;  fine  weather. 

Weather  favorable  ;  No.  4  at  work  ;  No.  1 
idle  a  short  time. 

No.  3  idle  all  afternoon  till  6  o'clock  ;  ma- 
chinery being  repaired. 

But  large  dredge  at  work  till  10  a.  m. ;  wind 
high  ;  work  stopped  at  4  p.  m.,  on  account 
of  high  wind. 

1,314.0 
1,451.0 
1,351.0 

1,585.0 

1,542.0 
1,426.0 

Coarse  and  mixed  sand 
do 

Coarse  &  mixed  sand  ; 

some  stiff. 
do 

Coarse  and  mixed  sand 
do 

9 
10 

11 

12 
13 
14 

15 

1,799.0 
1,378.0 

1,306.0 

1,724.0 
1,372.0 
1,045.0 

Mixed  and  coarse  sand 
do 

do 

do 

do 

do 

16 
17 

18 

1,246.0 

1,070.0 

558.0 

Mixed  and  coarse  sand 

do 

do 
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Date. 

Number  of 
cubic  yardB 
excavated. 

QoaUty  of  material. 

Bemarks. 

Aug.  19 
20 

481.0 
289.0 

1,136.0 

1,022.0 

1,280.0 

1,348.0 

782.0 

Mixed  and  coarse  sand 

No  dredging  till  7  a.  m. ;  wind  high ;  sput 
of  No.  3  broken ;  not  at  work  to-day. 

No  work  till  7  a.  m. ;  wind  high  ;  ceased 
dredging  at  noon  on  account  of   high 
wind. 

Weather    fovorable ;    scows    leaking    sand 
badly. 

Blowing  hard  ;  no  dredging  ;  Sunday. 

Wind  high  ;  no  dredging  till  10  a.  m. 

Favorable  weather  ;  dredges  working  well. 
Do.                            do. 

Favorable  weather ;  2  p.  m.  operations  sus- 
pended altogether ;  appropriation  exhaust- 
ed nearly. 

21 

22 
23 
24 
26 
26 

Mixed  and  coarse  sand 
do 

illllldoll"""!!!.' 

do 

Total.. 

26,500.0 
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APPENDIX  B  TO  ANNUAL  REPORT,  1868. 

Journal  of  operations  connected  with  the  dredging  in  Lake  George^  St. 
Mary's  river  improvement^  under  the  direction  of  Captain  A.  W, 
Whipple^  Topographical  Engineers^  J,  H.  Forster^  United  States 
sub-agenty  W.  W.  Alien  and  Jt.  D.  MvUeUj  assistant  sub-agents, 
Barton  and  Osgood,  contractors,  W.  W.  Williams,  coniractors*  super- 
intendent, A.  D.  1858. 

Lake  George  Flats,  Sault  Ste.  Marie  Riybr, 

October  6,  1867. 

Sir  :  I  enclose  you  a  statement  of  the  entire  amount  of  work  that 
has  been  done  since  I  have  been  in  charge  at  this  place^  commencing 
August  31  and  ending  October  5,  with  the  amount  of  material  which 
has  been  excavated  and  deposited  during  the  above  mentioned  time. 

The  work  has  been  confined  entirely  to  the  first  division  of  cut 
No.  2,  extending  from  beacon  No.  8  to  beacon  No.  10,  a  distance  of 
1,000  feet.  This  division  of  cut  No.  2  forms  a  ridge,  and  may  be 
divided  into  three  sections  composing  three  difierent  kinds  of  material, 
as  follows : 

The  distance  from  beacon  No.  8  to  beacon  No.  10,  I  will  call  1,000 
feet.  The  material  at  the  starting  point  (beacon  No.  8)  is  clay  and 
sand,  rather  hard  in  places,  although  it  is  mostly  soft  clay  for  the 
distance  of  about  400  feet.  The  original  depths  of  water  in  this  por- 
tion was  10-10^  and  11  feet.  The  excavation  is  very  good  and  of  the 
required  depth. 

At  the  end  of  the  first  distance  of  400  feet  is  a  ridge  of  hard  sand 
extending  about  300  feet  further,  and  which  forms  the  second  section. 
The  original  depth  of  water  on  this  section  was  11  feet.  Excavated 
to  the  depth  required. 

The  third  section  extends  to  beacon  No.  10,  and  is  about  300  feet  in 
length.  The  depth  was  about  12  feet  at  the  head,  and  grew  deeper 
throughout  its  length  till  reaching  the  beacon,  where  was  13|  toet 
water.  The  excavation  at  the  starting  point  in  this  section  was  one 
foot  of  soft  clay  and  one  foot  of  hard  sand. 

From  beacon  No.  8  we  have  made  three  cuts  extending  to  the  13J 
feet  water,  and  one  cut  500  feet  in  length.  On  reaching  this  distance 
the  machinery  got  out  of  order,  and  the  engineer  not  being  able  to 
make  the  necessary  repairs  the  work  was  suspended. 

The  width  of  the  channel  from  beacon  No.  8  to  the  point  where  the 
dredging  ceased  is  very  uniform  and  measures  90  feet.  The  depth  of 
water  varies  from  13  to  16  feet. 

Had  not  the  dredge  been  disabled  at  the  point  mentioned,  I  would 
have  the  whole  channel  of  an  uniform  width  and  approximating  the 
required  depth. 


\ 
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The  dredge,  &c.,  have  been  towed  into  the  river  to  be  laid  up,  and 
operations  have  been  suspended  for  this  season. 
Very  respectfully,  your  obedient  servant, 

W.  W.  ALLEN, 
Assistant  Sub-Agent j  in  charge. 
Capt.  A.  W.  Whipplb, 

Corps  Topographical  Engineers. 


Daily  record  of  excavations  at  8t.  Mary's  river  from  Attgttst  31  to 
October  5,  1867,  indusive^  W.  W.  Allen,  U.  8.  sub-agent. 


Date. 

No.  of 
cubic  yards 

Total  No 

Date. 

No.  of 
cubic  yards. 

Total  No. 

Anir.  31 - 

160 

160 

Sept.  18 

322 
306 
426 
57 
337 
217 
142 
120 
100 
155 
270 

19 

SeDt.    1 

325 

762 
645 
335 
213 

21 

^      2::::::;:::::: 

22 

3 

23 

4 

24 

6 

25 

6 

26 

7 

163 
244 
266 
332 
200 
569 
440 
330 
210 
102 

28 

8 

29 

9 

30 

10 

Oct.     2 

7,578 

11 

161 
440 
485 
163 

12 

3 

14 

4 

15 

5 

16 

1,249 

17 

8,987 

1254 


EEPOBT  OP  THE 


Daily  record  of  amount  of  eaxavation  at  the  East  Neebish  EapidSy  St. 
Mary's  river,  under  the  directum  of  Capt.  A.  W,  Whipple ,  during 
the  months  of  June  and  Jvjvy  1858 ;  Messrs.  Barton  &  OsaooD,  oo»- 
tractars;  J.  H.  Foster,  if.  8.  sub-agent;  R.  D.  Mullbtt,  assistani. 


Date. 

Hour  of  deposit. 

No.  of  cubic  yards  and 
feet  in  each  boulder 
measuring   over    half 
cubic  yard  excavated. 

Total  No.   of  yards  in 
boulders  excavated  and 
deposited. 

Total  No.  of  cubic  yards 
of  sand,   gravel,  and 
stones  excavated  and 
deposited. 

1858. 
June  10 

11 

13 

10. 30  a.  m. --- 

18.00 

14 

7.  30  p.  m............. 

29.00 

16 

..do 

26.00 

19 

8  a.  m ---. 

22.00 

22 

6. 30  p.  m.............. 

19.00 

26 

9  a.  m..... ........ 

14.00 

29 

10  a.  m 

No.  1,  16     feet.  ) 
No.  2,  18        *•    ) 

Total  for  June... 

1  yard  7  feet. 

17.00 

1  yard  7  feet. 

144.00 

July     1 
2 

7a.  m ............ 

22.10 

3 

11.30  a.  m 

28.00 

4 

3  D.  m..... ............ 

9.00 

6 

12m 

18.00 

7 
9 

6  p.  m 

11a    m 

No.  1,  19. 2  feet.  ) 
No.  1,  14. 6    **     f 
No.  1,  27.  6    ** 

lyard    7    feet. 
I    *'      0.6    " 

27.00 
9.00 

12 

9.  30  a.  m .     .. 

26.00 

14 

8  p.  m...... ........ 

No.  1,  14. 8  feet. 
No.  1,  19.  3    '• 

0  yard  14. 0  feet. 
0    •*     19.3     " 

21.00 

16 
17 

3.30  p.  m 

6.  30  p.  m...... .. 

22.60 
23.30 

19 

3. 30  p.  m... ....... 

24.00 

20 

9.46  a.  m 

22.60 

21 

7  D.  m                  _     -  ... 

No.  1,  13. 6  feet. 

0  yard  13. 4  feet. 

7  80 

26 

6  D.  m 

9.60 

Total  for  July- -. 

4  yards  1.  2  feet. 

268.07 
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APPENDIX  D. 

St.  Mary's  River  Improvement, 
Octob^  18,  1858. 

Sir:  I  have  the  honor  to  acknowledge  the  receipt  of  your  communi- 
cations of  the  5th  and  11th  instant.  They  reached  me  simultaneously 
on  the  17th  instant.  That  of  the  5t&,  relating  to  operations  at  the 
Neebish,  of  course,  arrived  too  late  to  be  effectual.  Were  it  possible 
otherwise,  the  season  is  too  far  advanced  to  permit  us  to  renew 
operations  in  that  quarter  this  fall.  The  steamers  design  making  but 
one  more  trip ;  hence  we  will  be  obliged  to  suspend  operations  about 
the  1st  of  November. 

In  regard  to  a  point  in  your  instructions,  experience  has  taught  me 
the  necessity  of  dredging  de^  at  the  Neebish.  A  steamer  passing 
down  the!  rapids  is  obliged  to  carry  a  full  head  of  steam  in  order  to 
obtain  steerage  way ;  hence  her  own  velocity,  accelerated  by  the  cur- 
rent, causes  a  great  displacement  of  water.  Thus  the  Northern  Light, 
on  her  last  trip  down,  (before  our  second  dredging,)  drawing  ten  feet 
water,  just  touched  the  12  feet  shoal  at  the  lower  end  of  the  channel- 
cut.  Another  fact  I  note  with  respect  to  the  Neebish.  Tug-boats, 
passing  down  stream^  cannot  tow  with  safety  more  than  one  vessel^ 
owing  to'the  narrowness  of  the  channel  and  the  sharp  turns  necessary 
to  be  made.  Towing  two  or  three  vessels,  the  rear  vessel  would 
swing  (by  the  current)  on  to  the  reef.  In  ascending  the  difficulty  is 
less.  Therefore,  to  render  the  channel  every  way  practicable,  the  full 
width  of  300  feet  should  be  attained,  with  a  depth  of  16  to  18  feet 
throiighotU  the  entire  widths  owing  to  the  swinging  of  a  long  line  of 
vessels. 

With  respect  to  the  middle  channel.  Lake  George,  I  have  this  day, 
agreeably  to  your  instructions,  ordered  the  dipper  handles  of  dredges 
to  be  gauged  at  18  feet.  The  dredges  are  at  work  on  the  4th  and  5th 
cuts,  or  on  very  nearly  the  100  feet  range  line.  I  presume  this  line, 
to  correspond  with  my  large  stations  on  shore,  you  regard  as  the  prac- 
tical or  running  line ;  therefore  the  deep  dredging  on  that  line  will  not 
be  amiss.  Assuming  this  line  to  be  the  central  which  you  allude  to — 
the  centre  of  the  50  feet  in  width  of  18  feet  water — it  will  be  necessary 
to  redredge  one  cut  on  the  east  side,  or  change  the  range  line;  but 
before  the  resumption  of  operations  in  the  spring,  you  will  be  able  to 
decide  definitely  what  portion  of  the  300  feet  projected  channel-cut  the 
50  feet  space  shall  fill.  I  think  the  present  range,  as  projected  by 
your  orders,  is  preferable,  still  you  may  choose  to  change  it. 

The  15th  October  was  a  remarkable  day  in  our  lean  calendar.  At 
9  a.  m.,  being  on  the  Buffalo  dredge,  at  the  extreme  southern  end  of 
the  channel-cut,  I  observed  a  large  steamer  making  for  our  channel. 
Presently  she  struck  the  ground  much  to.  the  westward  of  the  mouth 
of  the  natural  channel,  or  Sturgeon  reach  She  signalled  for  aid.  I 
ran  down  with  my  small  boat,  and  found  the  vessel  to  be  the  Northern 
Light,  Captain  John  Spaulding.  The  captain  stated  that  he  was 
laden  so  deep  that  he  could  not  pass  through  the  east  channel,  and 
desired  me  to  pilot  him  through  the  middle  channel.     I  informed  him 
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that  I  was  not  authorized  to  allow  any  vessel  to  pass.  He  replied 
that  I  must  excuse  him  for  his  importunity  and  help  him  through.  I 
finally  consented  to  pilot  him,  provided  he  took  all  the  risks  of  getting 
aground;  he  gladly  assented  to  my  terms.  I  sent  for  the  St.  Mary  to 
pull  him  oflf,  which  was  accomplished  without  trouble,  and  we  passed 
triumphantly  up  the  channel  toithotU  touching,  although  the  lumps 
were  not  all  removed — although  the  channel-cut,  at  its  junction  with 
the  natural  channel,  was  scarce  70  feet  wide,  and  we  had  to  turn  the 
point  to  get  into  it,  (just  as  is  shown  on  the  map  I  sent  you  on  the 
30th  of  September.)  The  getting  into  our  chxnndrcut  with  so  long 
a  steamer  was  the  ticklish  point,  and  our  success  proved,  to  my  delight, 
that  if  we  should  be  able  to  dredge  a  width  of  only  150  feet,  according 
to  my  projection,  vessels  will  have  no  sort  of  diflSculty  in  passing;  and 
should  the  work  be  completed  the  full  width  of  300  feet  we  would 
have  a  perfect  channel.  The  Northern  Light  is  one  of  the  largest 
vessels  navigating  these  waters,  and  was  drawing  11  feet.  Her  career 
through  the  channel-cut  was  a  triumph;  she  received  hearty  cheers  as 
she  passed  the  dredges.  Captain  Spaulding  was  delighted,  and  offered 
to  remunerate  me,  but,  of  course,  I  declined. 

Ton  will  doubtless  hear  of  this  transaction,  and  I  communicate  the 
facts  to  you  so  that  you  may  properly  understand  them^  and  not  im- 
pute to  me  the  unjustifiable  ambition  of  opening  the  channel  without 
your  sanction.  Had  you  been  on  hoard  (w  pilot  my  satisfaction  would 
have  been  complete. 

We  are  having  much  stormy  weather,  with  rain.  Nevertheless, 
the  prevailing  winds  being  north  or  south  with  the  course  of  the 
channel,  the  dredges  have  been  able  to  work  more  than  they  otherwise 
would  have  done;  yet  it  is  very  unpleasant  working  at  this  season  of 

the  year.     We  have  already  excavated  12  to  14,000  yards. 

♦  ♦♦♦♦♦♦  ♦ 

Very  respectfully,  your  obedient  servant^ 

J.  H.  FORSTER, 
U.  8.  Sub-agent,  St.  Mary's  Biver  Improvement. 
Capt.  A.  W.  Whipplb, 

Topographical  Engineers. 


APPENDIX  I. 


United  States  Surveying  Steamer  Search, 
Thunder  Bay,  Lake  Huron,  October  9,  1858. 
Sir:  In  compliance  with  the  **  General  Regulations  of  the  Army  of 
June  1,  1857,  par.  1224,''  I  have  the  honor  to  submit  the  following 
report  of  the  progress  during  the  past  year,  of  the  survey  of  the 
north  and  northwest  lakes,  together  with  an  estimate  of  the"  amount 
required  for  the  further  prosecution  of  the  work. 

I  shfdl  adhere,  in  this  report,  to  the  plan  adopted  in  the  last  annual 
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report  as  the  one  best  calculated  to  show  the  character  and  progress 
of  the  work,  of  dividing  it  into  the  following  heads: 

I.  Office  work,  including  the  reduction  and  engraving  of  charts. 

II.  Field  operations  of  the  current  season. 

III.  Proposed  plan  of  future  operations,  with  estimates. 

Office  Work. 

Under  this  head  I  shall  confine  myself  to  a  brief  summary  of  the 
work  executed  by  the  several  parties  in  the  office  during  the  past 
winter  and  spring. 

Off -shore  hydrography.  The  soundings  made  by  the  steamer  Search 
in  the  upper  portion  of  Saginaw  bay  were  projected,  under  my  direc- 
tion, by  Assistants  J.  A.  Potter  and  Wm.  Casgrain,  on  a  scale  of 
♦uicyiTi  making  a  sheet  1,152  square  inches  of  hydrography.  Thig 
sheet  proves  the  bay  to  have  been  well  sounded,  and  delineates  very 
clearly  the  several  channels  and  shoals.  Assistants  Potter  and  Caa- 
grain  also  drew  an  outline  chart  of  the  lower  portion  of  the  same  bay, 
on  a  scale  of  to  o^TfT)*  ^^^  ^^^  ^^  ^^^  ^^^^  ^^^^  season. 

Hydrography  and  Topography  of  Shore-line. 

Assistant  Bearding' 8  party,  consisting  of  Assistants  J.  Forster,  J. 
Beghein,  and  0.  M.  Chaffee,  projected  their  work  of  the  preceding 
season  on  the  following  maps  : 

One  sheet  from  Point  aux  Barques  to  the  light-house  •  •  •  •  scale  y^'sh 

Two  sheets  from  Point  aux  Barques  to  Oak  Point scale  jTirT 

One  sheet  of  the  Huana  Kissee  marsh scale  xe^-o^ 

One  sheet  of  the  Maumee  river * scale  xTiirTr 

Part  of  the  reduced  chart  of  Maumee  bay scale  -ssnz^ 

The  above  sheets  in  all  included  2,024  square  inches  of  minute  topo- 
graphy and  hydrography. 

Assistant  G.  W.  Lamson,  together  with  Assistants  D.  F.  Henry  and 
A.  Lamson,  projected  the  following  maps: 

Four  sheets  of  the  shore-line  of  Saginaw  bay,  extending  from  Towas 
river  to  near  the  Pinnecawling  river,  each  on  a  sciile  of  y^ottt- 

One  sheet  middle  channel  St.  Mary's  river,  scale  j^Joo^-  These 
severt?!  sheets  included  3, 156  square  inches  of  topography  and  hydro- 
graphy. 

Assistant  H.  C.  Penny,  together  with  Assistant  H.  Gillman,  pro- 
jected their  work  in  two  sheets  on  a  scale  of  y^i^i^iri  ^^^  included  in 
them  that  portion  of  the  shore-line  of  Saginaw  bay  from  Sand  Point 
to  near  the  Huana  Kissee  marsh,  and  containing  2,511  square  inches 
of  topography  and  hydrography.  The  areas  covered  by  these  sheets 
and  their  location  can  be  readily  seen  by  an  inspection  of  the  sketch 
of  Saginaw  bay,  accompanying  this  report,  where  the  several  sheets 
are  included  in  the  field-work  of  the  several  parties  in  1857. 

Primary  Triangulation.  Second  Lieutenant  0.  M.  Poe,  Topograph- 
ical Engineers,  computed  the  reductions,   for  inclination  of  tubes,   to 
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the  base-line  measurement;  also,  the  approximate  elevation  of  the 
base-line  above  the  sea  level  by  the  comparison  of  four  months'  baro- 
metric observations  at  Land  Point  and  Blackweirs  island,  New 
York,  the  latter  having  been  furnished  the  survey  through  the 
courtesy  of  Jas.  Green,  esq.,  of  New  York,  and  Dr.  Sanger  of  the 
island.  Having  obtained  the  final  reduction  of  the  base,  Lieutenant 
Poe  discussed  and  reduced  the  angles  observed,  and  computed  the 
sides  of  the  triangles;  and  on  being  furnished  with  the  latitude  and 
longitude  of  the  observatory  at  Land  Point,  computed  the  geodetic 
positions  of  all  the  points  of  the  triangulation.  In  All  or  most  of  these 
computations  he  was  assisted  by  Brevet  Second  Lieutenant  W.  P. 
Smith,  Topographical  Engineers. 

Astronomical  Computations.  Second  Lieutenant  Tumbull,  Topographi- 
cal Engineers,  and  Assistant  Jas.  Carr,  computed  all  the  observations 
for  latitude  made  at  Sand  Point  with  the  zenith  telescope.  Lieutenant 
Turnbun  having  been  withdrawn  from  the  survey,  temporarily,  the 
observations  for  longitude  made  at  the  same  place  on  the  moon  and 
moon  culminating  stars  were  placed  by  me  for  computation  in  the 
hands  of  Professor  George  B.  Bond,  of  Cambridge  observatory;  and 
having  transmitted  a  copy  of  these  observations  to  the  Bureau  of 
Topographical  Engineers,  they  were  given  for  computation  to  Professor 
James  Major  of  the  Washington  Observatory.  I  take  this  occasion  to 
express  the  indebtedness  of  the  survey  to  both  these  distinguished 
gentlemen  for  their  accurate  computations.  A  slight  difference  was 
found  in  the  final  result  as  reported  by  each,  due  to  the  relative 
weight  given  by  them  to  the  observations  made  at  Greenwich  with 
the  alt-azimuth  instrument. 

Where  corrections  were  given  for  the  tubulated  right  ascension  of  the 
moon,  by  both  the  alt-azimuth  and  transit-circle.  Professor  Bond  took 
the  mean  of  the  two  corrections;  Professor  Major,  on  the  other  hand, 
only  employed  the  corrections  as  given  by  the  alt-azimuth  on  those 
nights  when  the  moon  was  not  observed  with  the  transit-circle.  In 
addition  to  this  cause  Professor  Major's  result  was  affected  by  the 
introduction  of  three  comparisons  with  corresponding  observations 
made  at  the  Washington  Observatory.  A  mean  of  both  results  was 
tiiken  as  the  longitude  of  the  observatory.     In  the  Appendix  A  will 

I*  I  be  found  the  report  of  Second  Lieutenant  Turnbull,  giving  the  final 

■  result  both  for  latitude  and  longitude  of    the   observatory,    which 

quantities  are  latitude  43^  54'  49".  79  north,   and  longitude  5A.  33m. 

•    [I  22«.97G  west  of  Greenwich. 

I    *  It  was  my  anxious  desire  in  the  spring,   before  taking  the  field,  to 

obtain  the  longitude  of  the  observatory  at  Detroit,  by  telegraphic 
connexion  with  some  well  determined  observatory.  The  instru- 
ments, however,  designed  to  be  employed  in  this  operation  not 
arriving  in  time,  the  project  had  to  be  postponed  to  a  more  favorable 
period,  which  I  am  in  hopes  will  be  early  in  the  coming  winter. 

Reduction  and  engraving  of  the  final  charts. 

Since  my  last  report  there  have  been  reduced  and  transmitted 
to  the  bureau  for  engraving  the  following  charts: 
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Charts  the  data  for  which  have  been  obtained  in  the  field. 

Thunder  bay  and  Harbor  of  Refuge. 

Harbors  of  Presque  Isle,  False  Presque  Isle,  and  Middle  islaiid, 
Lake  Huron. 

Of  the  published  charts  there  have  been,  during  the  past  year, 
distributed  gratuitously  to  owners  and  masters  of  vessels,  applying  at 
the  oflSce  in  Detroit,  1,674  copies  of  the  different  charts.  The  prac- 
tice has  recently  been  adopted,  having  been  sanctioned  by  the  Burean 
of  Topographical  Engineers,  of  issuing  the  charts  to  the  vessel  or  owner, 
and  not  to  the  master,a8  has  been  the  custom  previously.  This  practice 
was  adopted  owing  to  the  frequent  renewal  of  application  from  the 
same  vessel  for  charts,  on  the  ground  of  change  of  master.  It  h.^ 
also  been  found  necessary  to  require  applicants  for  charts  to  produw 
the  custom-house  papers  belonging  to  the  vessel  as  evidence  of  it5 
existence,  there  having  been  good  reasons  to  believe  that  charts  had 
been  drawn  in  the  name  of  vessels  that  could  not  afterwards  be  ascer- 
tained had  any  real  existence.  The  demand  for  these  charts  continues 
very  great.  Daily  applications  are  made  at  the  office,  requiring  the 
services  of  one  assistant  to  meet  them,  and  rendering  it  extremely 
difficult  to  have  the  charts  printed  as  rapidly  as  they  are  issued.  I 
have,  in  a  special  report  to  the  bureau,  recommended  that  a  nominal 
price  be  put  upon  these  <;harts,  just  sufficient  to  cover  the  cost  of 
paper  and  printing,  and  the  experiment  tried  of  ascertaining  if,  after 
the  government  has  once  encountered  the  heavy  outlay  of  collecting 
the  data  and  engraving  the  chart,  whether  they  cannot  be  made  to 
pay  for  the  printing  by  selling  them.  I  am  quite  satisfied,  from  my 
experience,  that  such  an  arrangement  would  be  perfectly  satisfactory 
to  those  who  really  appreciate  these  charts  and  want  them  for  use. 

The  foregoing  is  a  succinct  account  of  the  work  executed  in  the 
office  during  the  past  year.  The  force  retained  during  the  winter, 
on  account  of  their  special  knowledge  and  services,  were  actively  em- 
ployed in  repairs  and  alterations  to  the  camp  equipage,  steamers, 
boats,  &c.,  and  such  other  matters  requiring  attention  preparatory  to 
resuming  the  field  work:  also  in  affording  the  usual  attendance  on  the 
offices,  the  observatory,  and  as  watchmen  on  the  steamers  and  at  the 
public  warehouse  where  the  property  belonging  to  the  work  is  stored 
for  the  winter. 

Fidd  operations  of  the  present  season. 

Prior  to  taking  the  field,  a  projet  of  operations  was  submitted  to 
and  approved  by  the  bureau,  embracing  in  general  terms  the  exten- 
sion of  the  survey  of  Saginaw  bay,  to  include  the  whole  of  Lake 
Huron.  This  plan  was  deemed  more  consistent  with  judicious  eco- 
nomy than  to  complete  the  survey  of  Saginaw  bay  with  a  portion  of 
the  force,  and  detach  the  remainder  to  a  more  distant  field. 

So  soon  as  the  character  of  the  season  justified,  six  parties  were 
organized  as  follows: 

Oflf-jhore — hydrography,  primary  triangulations,  astronomical  and 
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magnetic  observations,  and  three  for  the  shore-line  topography  and 
hydrography.  The  results  produced  by  each  of  these  parties,  to 
include  the  30th  of  September,  will  be  briefly  recapitulated  in  suc- 
cession. 

Off-shore  hydrography, — This  portion  of  the  work  was  directed  by 
myself,  on  the  steamer  Search.  It  was  selected  for  my  personal  share 
of  the  work  in  consequence  of  its  affording  me  freer  movement,  thus 
enabling  me  to  discharge  the  duties  of  superintendent  and  disbursing 
agent. 

The  steamer  was  placed  in  commission  towards  the  close  of  April. 
The  first  duty  performed  was  the  search  for,  and  discovery  of,  a  shoal 
near  Middle  Island,  Lake  Erie,  the  existence  of  which  had  been  re- 
ported to  the  oflSce.  The  necesary  examinations  were  made,  the 
work  connected  with  the  survey  of  Lake  Erie,  and  this  shoal  is  now 
placed  on  the  published  charts  of  this  section. 

After  executing  the  above  duty,  the  steamer  proceeded  to  Lake 
George,  St.  Mary's  river,  leaving  on  the  way  a  topographical  party 
at  Thunder  bay,  the  Department  of  War  having  placed  me  on  Board 
of  Engineers  to  examine  the  channels  of  that  lake.  The  board  were 
occupied  several  days  in  making  the  required  examinations,  and  in 
drawing  up  the  report,  in  which  duty  the  steamer  and  party  on  board 
rendered  valuable  aid. 

An  experiment  was  then  made  to  get  a  view  over  one  of  the  lines 
of  the  large  triangle  projected  by  Capt.  J.  N.  Macomb,  Topographical 
Engineers,  for  the  correction  of  the  survey  of  St.  Mary's  river.  I 
regret,  however,  to  report  the  experiment  was  not  successful,  the 
flash  of  a  heliotrope  at  one  station  not  being  visible  from  the  other. 
After  visiting  Taquaraenon  bay.  Lake  Superior,  to  withdraw  from 
thence  some  public  property  belonging  to  the  survey,  the  steamer 
returned  to  Detroit  and  was  occupied  for  some  weeks  placing  parties  in 
the  field  and  erecting  stations  for  the  triangulation  of  Saginaw  bay. 
Early  in  June  the  deep  soundings  of  Saginaw  bay  were  commenced 
and  continued  till  the  whole  bay  had  been  sounded.  The  work  was 
also  extended  to  the  Like  Huron  shores,  some  fifteen  miles  above 
Saginaw  bay,  and  some  forty -five  miles  below,  as  far  as  Forestville. 
Thunder  bay,  also,  with  adjacent  portions  of  the  Lake  Huron  coast 
has  been  sounded  out. 

In  the  Appendix  B.  No.  1  will  be  found  a  summary  of  the  steamer's 
work.  Over  1,500  square  miles  of  hydrography  have  been  executed, 
requiring  2,378  miles  of  lines  to  be  sounded. 

The  soundings  are  of  sufficiently  minute  a  character  to  preclude 
the  possibility  of  any  obstiicles  to  navigation  escaping  the  lead. 
They  have  been  carried  out  to  an  average  distance  from  the  shore  of 
nine  miles,  and  to  an  average  depth  of  thirty  fathoms,  commencing  at 
the  four  fathoms  curve,  to  which  the  work  of  the  shore  parties  is 
limited.  In  addition  to  tlie  work  of  sounding  above  reported,  the 
steamer  has  been  employed  in  transferring  chronometers  for  differ- 
ences of  longitude,  in  visiting  and  moving  parties,  and  in  various 
other  duties,  requiring  it  to  have  run,  as  will  be  seen  by  the  state- 
ment in  the  Appendix  B.  No.  1,  from  April  25  to  September  30^  over 
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8,000  miles  in  all;  evidence  of  the  active  manner  it  has  been  em- 
ployed. My  assistants  in  the  above  duties  have  been  for  the  whole 
time  Assistant  J.  A.  Potter,  and  for  portions  of  the  time  Assistant 
D.  F.  Henry  and  0.  M.  Chaffe.  My  thanks  are  dne  to  each  of  these 
gentlemen  for  the  eflBcient  manner  thej  have  aided  me  in  the  work. 

Primary  TrianguUxtion. — This  branch  of  the  survey  wa8  placed 
under  the  charge  of  2d  Lieutenant  0.  M.  Poe,  Topographical  En- 
gineers, assisted  by  Brevet  2d  Lieutenant  W.  P.  Smith,  Topographical 
Engineers.  In  order  to  extend  the  triangulation  of  Saginaw  bay  to 
include  the  line  Point  au  Sable,  Point  aux  Barques,  it  was  found 
necessary  to  erect  stations  at  each  of  these  points,  of  greater  altitude 
than  had  ever  before  been  attempted  on  the  survey — the  estimated 
distance  between  these  points  being  over  twenty-seven  miles.  Lieu- 
tenant Poe  was  therefore  directed  to  erect  at  Point  aux  Barques  a  sta- 
tion upon  a  plan  suggested  by  himself,  having  a  centre  post  of  100  feet 
in  height,  on  which  the  instrument  stood,  surrounded  by  a  platform  for 
the  observer — the  pktfomi  being  sustained  by  a  pyramidical  frame- 
work, distinct  and  not  touching  the  centre  post.  The  novelty  of  this 
design  consisted  in  the  centre  post,  which  was  composed  of  four  sticks 
of  timber,  scarfed  to  make  the  whole  length,  forming  a  rectangular 
pyramid  of  eight  feet  base,  "and  coming  together  at  the  top  so  as  to 
form  one  post.  These  were  braced  together  on  the  four  sides  by 
horizontal  and  diagonal  braces,  in  sections  arranged  in  such  a  manner 
that  the  diagonals  crossed  at  right  angles.  The  whole  post  was  then 
additionally  braced  by  two  sets  of  braces,  one  from  the  ground  rest- 
ing against  the  post  fifty  feet  from  the  bottom — the  other  resting 
against  the  post  seventy-five  feet  from  the  bottom,  with  the  feet  set 
into  the  lower  braces.  The  platform  pyramid  was  carried  up  above 
the  platform  to  its  vertex,  36  feet  in  height  and  surmounted  by  a 
pole  with  a  Sand's  heliotrope,  which  stood  169  feet  above  the  water 
level. 

Lieutenant  Poe,  at  Point  au  Sable,  erected  a  station  upon  a  plan 
devised  by  myself,  with  a  centre  post  of  82  feet  in  height.  The  plan 
was  similar  to  the  one  heretofore  used  upon  the  survey,  except  in  the 
idea  of  splicing  the  centre  post  and  adding  a  set  of  braces,  which, 
butting  against  the  top  of  the  post,  rested  on  the  next  set  below. 

I  have  been  thus  minute  in  describing  these  stations  because  I  am 
not  aware  that  lines  of  sight  for  a  triangulation,  by  artificial  structures 
of  wood,  have  ever  been  secured  over  as  great  distances  dL»  w^e  have 
succeeded  in  efiecting  in  Saginaw  bay. 

Lieutenant  Poe,  having  successfully  erected  both  these  stations, 
was  unfortunately  attacked  with  serious  illness  just  as  he  was  pre- 
paring to  commence  observing.  The  condition  of  his  health  requiring 
his  withdrawal  from  active  duty,  I  assigned  assistant  James  Carr  to 
the  charge  of  the  triangulation.  Assistant  Carr  was  furnished  with 
a  10-inch  repeating  theodolite,  by  Gambey,  and  a  new  10-inch  theodo- 
lite, by  Wurdemann,  both  being  repeating  instruments  and  of  superior 
character. 

Owing  to  the  difficulty  experienced  of  obtaining  satisfactory  observa- 
tions over  lines  of  such  great  length,  across  water,  assistant  Carr  waa 
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occupied  during  the  whole  balance  of  the  season  in  completing  the 
few  triangles  of  Saginaw  bay,  not  obtained  the  previous  year,  he 
having  heliotropes  of  the  most  approved  pattern,  flashed  from  each 
station  between  which  the  angle  was  required.  Appendix  B  No.  2 
contains  the  amount  of  work  executed  by  Assistant  Carr  to  September 
30.  It  was  found  impracticable  to  extend  the  triangulation  beyond 
the  line,  ** Point  au  Sable,''  ** Point  aux  Barques,''  owing  to  the 
character  of  the  shores  of  Lake  Huron. 

Prom  Point  aux  Barques  to  the  head  of  the  St.  Clair  river  the  coast 
is  comparatively  straight,  flat,  and  densely  wooded,  with  a  few 
scattering  settlements  on  the  immediate  banks  of  the  lake.  To 
attempt  to  carry  a  triangulation  of  any  proportions  along  this  coast 
would  have  involved  the  cutting  out  of  almost  every  line  of  sight 
throughout  its  whole  length,  and  erection  of  stations  of  maximum 
elevations  at  each  point.  This  would  have  required  the  labor  of 
years,  and  consumed  very  nearly  the  whole  appropriation  for  the 
survey.  Such  considerations,  of  course,  preclud^jed  any  such  attempt. 
Under  the  circumstances  it  was  determined  to  connect  the  survey  of 
the  shore-line  by  such  minor  triangulations  as  the  character  of  the 
ground  permitted,  and  to  establish  astronomical  bases,  by  selecting 
points  at  convenient  distances,  the  latitude  of  which  should  be  deter- 
mined with  the  utmost  precision,  and  their  diff*erences  of  longitude 
with  the  principal  meridian  at  Sand  Point  observed  with  all  the 
accuracy  the  instruments  furnished  the  survey  rendered  practicable. 

In  pursuance  of  this  plan  a  base  will  be  measured  in  the  vicinity  of 
the  head  of  the  St.  Clair  river,  and  a  triangulation  carried  from  thence 
up  Lake  Huron  as  far  as  the  approachment  of  the  Canadian  shore  will 
admit  of  lines  of  sight.  An  astronomical  station  has  been  established 
at  Fort  Gratiot  and  at  Forrestville,  and  some  intermediate  point 
between  Forrestville  and  Point  aux  Barques  will  also  be  selected 
hereafter.  To  the  northward  of  Saginaw  bay  the  character  of  the 
coast  is  more  favorable. 

In  Thunder  bay  a  triangulation  of  good  proportions  is  attainable, 
which  can  be  carried  by  means  of  Middle  island  as  far  as  False 
Presque  Isle.  To  connect  this  triangulation  with  that  of  Saginaw  bay, 
an  intermediate  station  has  been  astronomically  occupied  at  Sturgeon 
Point,  from  which  point  both  Point  au  Sable  of  the  Saginaw  triangu- 
lation and  Thunder  Bay  island  are  visible.  A  station  of  maximum  eleva- 
tion being  erected  at  Sturgeon  Point,  the  azimuth  from  Point  au  Sable 
(25  miles  distant)  is  obtained  by  direct  observation,  and  the  latitude 
being  observed.  The  longitude  from  the  principal  meridian  at  Sand 
Point  is  deduced  by  computation  from  the  data  above  and  assumed 
proportions  of  the  earth  as  to  sphericity.  In  the  same  manner  a 
transfer  is  eff*ected  to  the  station  at  Thunder  Bay  island,  (distant  from 
Sturgeon  Point  25  miles;)  and  there  is  every  reavson  to  believe  the 
process  can  be  extended  to  Presque  Isle,  30  miles  beyond,  and 
possibly  to  near  Station  Mast,  the  last  station  of  the  Straits  of  Macki- 
nac work.  As  a  further  test,  the  difi'erence  of  longitude  between  the 
principal  meridian  at  Sand  Point  and  the  station  at  Thunder  Bay 
island  has  been  carefully  obtained  by  exchange  of  chronometers. 
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The  triangulation  of  Thunder  bay  has  been  commenced  by  Assist- 
ant G.  W.  Larason.  A  base  of  over  two  miles  in  length,  over 
favorable  ground,  has  been  selected  and  the  line  of  sight  opened. 
Stations  had  been  erected  at  most  of  the  points  when  Assistant  Lam- 
son's  party  was  broken  up,  in  consequence  of  a  fever  appearing  in 
his  camp  assuming  an  epidemic  form.  Assistant  Lamson,  however, 
will  return  to  the  field  with  another  party,  organized  on  board  the 
steamer  Surveyor,  and  it  is  expected  that  he  will  complete  the  pre- 
liminary measurement  of  the  base  line,  with  the  wooden  rod  appa- 
ratus belonging  to. the  survey,  and  that  he  will  be  enabled  to  observe 
all  the  angles  necessary  to  extend  the  triangulation  above  the  Thunder 
Bay  islands,  connecting  with  Assistant  Penny.  The  triangulation 
above  and  below  Middle  island  has  been  executed  by  Assistant  H. 
C.  Penny,  from  a  preliminary  base  measured  on  the  main  shore, 
abreast  of  Middle  island. 

Along  that  portion  of  the  coast  extending  from  Sturgeon  Point  to 
Thunder  bay  there  are  appearances  of  a  broken  and  elevated  country 
some  distance  inlai^d,  presumed  to  be  the  dividing  ridges  between 
the  waters  of  Black,  Devil,  and  Thunder  bay  rivers.  This  section 
of  country  is  a  perfect  wilderness,  of  which  little  seems  known,  at 
least  it  has  not  been  found  practicable  to  obtain  any  definite  informa- 
tion in  regard  to  it.  Circumstances  have  prevented  a  reconnaissance 
being  made  of  this  section  this  season,  as  a  proper  reconnaissance  will, 
from  its  wild  character,  be  the  work  of  both  time  and  money.  It  is 
my  purpose,  however,  to  have  such  an  examination  made  as  I  am  led 
to  hope,  from  what  I  have  seen,  that  there  is  a  probability  that  the 
Saginaw  triangulation  by  means  of  this  elevated  region,  may  be 
extended  over  Thunder  bay,  and  possibly  by  means  of  elevations 
reported  near  Presque  Isle,  be  connected  with  the  triangulation  of  the 
Straits  of  Mackinaw.  In  tlie  meantime,  until  this  question  can  be 
solved,  the  methods  above  described  have  been  resorted  to,  which, 
though  wanting  in  the  extreme  precision  of  a  great  triangulation,  are 
yet  sufficiently  accurate  for  the  practical  purpose  of  producing  charts 
of  great  value  to  navigators,  by  whom  they  are  so  eagerly  and  unceas- 
ingly sought 

Astronomical  Observations, 

The  foregoing  account  of  the  triangulation  will  afford  some  insight 
into  the  astronomical  operations  of  the  season.  In  order  to  carry  out 
the  plan  there  referred  to,  Lieutenant  Turnbull,  Topographical  Engi- 
neers, assisted  by  Assistant  James  Carr,  was,  early  in  June,  placed 
in  position  at  Forestville,  Lake  Huron. 

Lieutenant  Turnbull  was  furnished  with  a  new  transit,  by  Wurde- 
man,  and  a  new  zenith  telescope,  by  the  same  maker,  four  sidereal 
chronometers  and  an  electric  clock  and  chronograph,  made  by  William 
Bond  &  Sons,  of  Boston.  It  is  not  deemed  necessary  to  give  a  minute 
description  of  the  chronograph  with  the  spnng  governor,  as  desired 
by  that  distinguished  astronomer  Professor  W.  C.  Bond,  director  of 
the  Cambridge  Observatory.     This  will  be  found  in  detail  in  several 
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scientific  works,  particularly  in  the  reports  of  the  United  States  Coast 
Survey.  I  feel  justified,  however,  in  bearing  testimony  to  the  sim- 
plicity and  accuracy  of  the  working  of  the  instrument  and  its  adapt- 
ability to  field  work.  The  clock  and  chronograph  have  this  season 
been  set  apart  four  different  stations,  requiring  no  more  care  in  their 
adjustment  and  handling  than  should  be  given  to  any  instrument 
having  pretensions  to  delicacy.  Lieutenant  TurnbuU  and  myself,  by 
the  authority  of  the  War  Department,  visited  Boston  early  last  spring 
to  receive  these  instruments  and  be  instructed  in  their  management 
and  use.  It  affords  me  great  pleasure  to  take  this  opportunity  of 
returning  the  thanks  of  Lieutenant  TurnbuU  and  myself  to  Professor 
Bond  and  his  sons  for  their  kindness  and  courtesy  so  liberally  extended 
towards  us  on  this  occasion. 

At  Forestville,  Lieutenant  TurnbuU  determined  the  latitude  by 
observations  with  the  zenith  telescope,  and  made  such  observations 
for  longitude  as  his  length  of  stay  and  the  character  of  the  weather 
permitted.  The  absolute  difference  of  longitude  between  the  station 
at  Forestville  and  the  principal  meridian  at  Land  Point  was  made  by 
the  careful  exchange  of  the  four  chronometers  twelve  times  between 
each  station,  the  clock  remaining  in  position  at  Forestville,  rated 
by  the  observations  there.  The  results  of  the  several  comparisons 
accorded  very  well  with  each  other. 

After  completing  the  observations  at  Forestville,  Lieutenant  Turn- 
bull  was  transferred  to  Thunder  Bay  island,  the  latitude  and  difference 
of  longitude  of  which  was  determined  in  a  manner  precisely  similar 
to  the  Forestville  station. 

Sturgeon  Point,  a  station  intermediate  between  Thunder  Bay  island 
and  Point  au  Sable,  was  next  occupied  by  Lieutenant  TurnbuU,  at 
which  position  the  latitude  and  true  meridian  were  determined.  The 
last  point  occupied  by  Lieutenant  TurnbuU  is  in  the  vicinity  of  Fort 
Gratiot,  at  the  head  of  the  Saint  Clair  river,  where,  it  is  expected, 
before  the  close  of  the  season,  he  will  have  determined  the  latitude 
and  the  difference  of  longitude  with  the  Forestville  station.  He  will 
also  make  such  observations  on  the  moon  and  moon  culminating  stars 
for  the  absolute  longitude  of  the  station  as  the  weather  during  his 
stay  will  permit. 

The  season  has  been,  on  the  whole,  favorable  for  astronomical 
observations,  as  will  be  seen  in  the  abstract  of  Lieutenant  TurnbuU' 8 
work,  contained  in  the  Appendix,  (B,  No.  3.) 

In  executing  this  duty  after  the  withdrawal  of  Assistant  Carr, 
Lieutenant  TurnbuU  was  assisted  by  Brevet  Second  Lieutenant  W.  P. 
Smith,  Topographical  Engineers. 

Magtietic  Observations. 

Lieutenant  TurnbuU  having  reported  that  his  duties  as  chief  of  the 
astronomical  party  prevented  (from  want  of  time)  his  making  the 
magnetic  observations,  I  assigned  Brevet  Second  Lieutenant  W.  P. 
Smith  to  his  party  for  the  special  purpose  of  attending  to  this  duty. 
This  was  done  prior  to  the  transfer  of  Assistant  Carr;  afterwards 
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Lieutenant  Smith  discharged  the  duty  of  assistant  to  the  astronomical 
party,  and  at  the  same  time  observed  with  the  magnetic  instruments. 
These  instruments  were  a  portable  declinometer,  with  detached  theo- 
dolite for  the  determination  of  the  declination  and  magnetic  intensity — 
made  by  Jones,  of  London — and  a  dip-circle,  by  Barrow.  Both  these 
instruments  were  new,  having  been  recently  imported.  The  decli- 
nometer, from  the  delicacy  of  its  construction  and  the  sensitiveness  of 
its  magnets,  is  more  calculated  for  a  fixed  observatory  than  for  field 
observations.  It  was  originally  designed  to  furnish  the  party  in  the 
field  with  a  Fox  dip-circle,  an  instrument  portable  and  easily  manipu- 
lated, with  which  the  magnetic  elements  can  be  readily  obtained  with 
a  degree  of  accuracy  sufficient  for  the  purposes  of  the  survey.  Such 
an  instrument  was  ordered,  but  had  not  been  received  on  taking  the 
field.  It  is  intended  on  its  arrival  to  confine  the  observations  with 
the  declinometer  to  the  Detroit  observatory,  and  to  compare  with  it, 
before  going  into  and  on  returning  from  the  field,  the  Fox  dip,  so  that 
the  observations  made  with  the  latter  instrument  for  the  intensity, 
and  which  are  only  comparative,  may  be  reduced,  and  the  exact  in- 
tensities ascertained. 

The  absolute  magnetic  elements  have  been  obtained  by  Lieutenant 
Smith  at  the  four  astronomical  stations,  and  it  is  expected  he  will 
occupy  several  more  points  before  the  close  of  the  season. 

I  feel  it  due  to  Lieutenant  Smith  to  bear  testimony  to  his  zeal  and 
energy,  and  to  the  commendable  perseverance  with  which  he  over- 
came all  the  difficulties  of  the  declinometer — an  instrument  of  not 
very  easy  manipulation  to  an  experienced  observer,  and  taxing  ex- 
ceedingly the  patience.  An  abstract  of  Lieutenant  Smith's  work  will 
be  found  in  the  Appendix,  marked  B,  No.  4. 

Shore-line  Topography  and  Hydrography. 

Three  parties  for  this  duty  were  organized  early  in  the  spring,  and 
posted  in  succession  on  the  shores  of  Lake  Huron.  The  first  under 
the  charge  of  Assistant  G.  W.  Lamson,  having  as  assistants  Messrs. 
D.  F.  Henry  and  A.  Lamson,  left  Detroit  on  the  8th  of  May,  and  were 
placed  in  camp  at  Thunder  bay.  Assistant  Lamson  was  directed  to 
commence  the  survey  of  Thunder  bay,  some  four  miles  above  the 
light-house,  and  to  extend  his  work  to  the  south,  embracing  in  hie 
hydrography  the  four  fathom  curve.  He  was  also  directed  to  make 
examinations  for  a  base  line,  and  the  projective  of  a  scheme  of  trian- 
gles extending  therefrom.  Up  to  this  date  Assistant  Lamson  has  exe- 
cuted the  survey  as  above  directed,  embracing  an  extent  of  fifty-three 
miles  of  shore-line,  and  had  selected  the  ground  for  a  base,  and  com- 
menced the  triangulation  when  his  party  was  broken  up  by  sickness, 
as  mentioned  in  a  previous  part  of  the  report.  Appendix  B,  No.  5, 
contains  the  reported  details  of  Assistant  Lamson^  s  work  for  the 
season,  which  maybe  briefly  stated  as  100  square  miles  of  topography 
and  hydrography,  and  812  miles  of  lines  of  soundings.  The  survey 
of  Assistant  Lamson  has  developed  the  existence  of  several  very  com- 
modious and  secure  harbors  of  refuge  in  and  around  Thunder  bay, 
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and  proves  this  estuary  to  be  of  much  more  value  and  importance  than 
was  before  generally  known.  Thunder  Bay  river  was  found  to  have 
a  practicable  channel  of  seven  feet  of  water.  All  these  facts  it  is  of 
the  highest  importance  to  make  public,  for  though  they  are  not 
claimed  as  discoveries,  being  mostly  known  to  a  few  fishermen  and 
coasters,  yet  the  knowledge  of  them  is  confined  to  this  limited  class, 
whereas  their  publication  through  the  charts  of  the  survey  will  make 
them  extensively  known,  rendering  them  of  great  value  to  vessels 
passing  along  the  coast  the  main  channel  of  communication  between 
Bufialo  and  Chicago. 

The  second  party  placed  in  the  field  was  under  the  charge  of 
Assistant  W.  H.  Hearding,  and  consisted,  besides  himself,  of  Assistants 
J.  C.  Beghein  and  0.  N.  Chaffee.  Assistant  Hearding  was  directed 
to  resume  the  survey  of  the  Lake  Huron  shore  at  the  point  near 
Point  aux  Barques  light-house  where  it  terminated  the  year  previous, 
and  to  extend  the  same  in  the  direction  of  the  St.  Clair  river.  At 
the  present  date,  Assistant  Hearding  has  reached  within  twenty-three 
miles  of  the  river,  having  surveyed  over  frfty-one  miles  of  the  shore, 
and  included  in  his  work  sixty-five  square  miles  of  hydrography,  and 
twenty-eight  square  miles  of  topography.  This  survey  includes 
many  settlements  rapidly  growing  into  importance,  such  as  Lexington, 
Bark  Shanty,  Forestville,  &c.,  &c.  Assistant  Hearding  reports  many 
portions  of  this  coast  as  steep  and  rocky,  and  in  places  so  precipitous 
that  no  landing  could  be  found  for  small  boats  for  miles.  Appendix 
B,  No.  6,  contains  the  general  summary  of  Assistant  Hearding* s 
work.  It  is  due  to  this  party  to  state  that  Assistant  0.  N.  Chaflee 
was  withdrawn  for  one  month  to  assist  in  the  off-shore   hydrography. 

The  third  party  in  the  field  was  placed  at  Presque  Isle,  Lake  Huron, 
under  the  charge  of  Assistant  H.  C.  Penny,  with  Assistants  H.  Gill- 
man  and  William  Casgrain.  Assistant  Penny  commenced,  about  the 
14th  of  May,  the  survey  of  the  shore  of  Lake  Huron  some  five  miles 
above  Presque  Isle,  and  extended  it  south  till  he  connected  at  Thunder 
bay  with  the  work  of  Assistant  Lamson,  which  junction  was  effected 
early  in  August.  He  was  then  transferred  to  the  vicinity  of  the 
Sable  river,  and,  resuming  the  work  of  1856,  extended  towards  the 
north  till  a  junction  was  effected  with  Assistant  Lamson' s  work  at 
Thunder  bay.  This  Assistant  Penny  has  already  effected,  thus  com- 
pleting, in  conjunction  with  the  other  parties,  the  survey  of  Lake 
Huron  from  above  Presque  Isle  to  within  twenty-three  miles  of  the 
St.  Clair  river.  Assistant  Penny  measured  a  secondary  base-line  on 
the  main  shore  opposite  Middle  island,  and  extended  from  it  such 
triangulation  as  the  character  of  the  ground  permitted,  from  Thunder 
bay  to  Presque  Isle.  This  part  of  the  work  includes  the  harbors  of 
refuge  of  Middle  island.  False  Presque  Isle,  and  Presque  Isle,  all  of 
which  have  been  minutely  sounded  and  the  data  obtained  for  charts 
of  the  same,  making  public  and  available  their  capacity,  channels,  &c. 
Appendix  B,  No.  7,  is  a  statement  of  Assistant  Penny's  work  of  the 
season,  showing  a  survey  of  72  J  miles  of  shore-line,  118  square  miles 
of  hydrography,  and  1,440  miles  of  lines  sounded. 

Justice  to  Assistant  Penny  requires  that  attention  should  be  called 
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to  the  fact,  that  the  amount  of  work  executed  by  his  party  largely 
exceeds  the  amounts  of  the  other  two  topographical  parties  of  equal 
strength  with  his,  and  no  more  favorably  situated  in  regard  to 
obstacles  encountered.  Assistant  Penny^s  party,  it  is  hoped,  will  be 
enabled  before  the  season  closes  to  erect  the  first  class  stations  re- 
quired at  Sturgeon  Point  and  Thunder  Bay  island. 

Water  level  and  meteorological  observaitons. 

In  the  last  annual  report,  the  attention  of  the  bureau  was  called  to 
the  necessity  of  making  a  series  of  observations  on  the  risa  and  fall  of 
the  water  level  of  the  several  lakes;  in  order  to  ascertain,  if  possible, 
the  laws  of  their  fluctuation  and  their  causes,  it  was  recommended 
that  these  observations  should  be  accompanied  by  meteorological 
observations.  A  special  item  was  therefore  introduced  into  the 
estimate  for  the  pay  of  observers  and  the  purchase  of  necessar}' 
instruments.  Delay  in  the  action  of  Congress  on  the  appropriation 
bills  induced  an  application  to  the  bureau  for  the  purchase  of  the 
instruments  from  the  general  fund  for  **the  purchase  and  repair  of 
instruments.''  This  requisition  being  promptly  approved,  orders 
were  immediately  given  for  such  of  the  required  instruments  as  could 
be  purchased  of  makers,  and  application  made  to  the  United  States 
Coast  Survey  for  permission  to  have  constructed  in  that  ofBce,  or 
under  its  supervision,  four  self-registering  gauges  upon  the  ingenious 
plan  devised  by  Mr.  Saxton,  of  that  work.  It  affords  me  great  pleas- 
ure to  state,  that  this  call  upon  the  United  States  Coast  Survey  was 
promptly  responded  to  with  the  courtesy  and  liberality  w^hich  is  char- 
acteristic of  the  distinguished  Superintendent  of  this  great  work. 
Two  of  the  gauges  were  made  in  the  Office  of  the  Coast  Survey  and 
the  other  two  by  competent  mechanicians,  under  the  supervision  of 
that  office.  The  meteorological  instruments  were  ordered  by  James 
Green,  of  New  York,  whose  character  for  excellence  in  this  depart- 
ment is  a  guaranty  of  their  value.  The  necessary  time  to  produce 
these  instruments  after  the  orders  were  given  produced  so  much 
delay  that  they  arrived  late  in  August.  It  was  too  late  for  me  to 
visit  all  the  points  designed  to  be  occupied  to  set  up  the  instruments 
and  instruct  the  observers.  Operations,  therefore,  in  this  depart- 
ment of  the  survey,  have  this  season  been  confined  to  Lake  Huron, 
in  the  vicinity  of  the  other  work  being  carried  on.  Fort  Gratiot, 
Forrestville,  Point  aux  Barques,  Towas  Point,  Thunder  Bay  islands, 
and  Prcsque  Isle  have  all  had  water  gauges  set  up  and  observa- 
tions made  four  times  a  day,  which  observations  will  be  continued 
as  long  as  ice  is  not  formed.  At  Thunder  Bay  island  a  self-registering 
gauge  has  been  set  up  and  is  in  successful  operation.  This  station 
has  also  been  supplied  with  meteorological  instruments,  consisting  of 
barometer,  psychrometer,  thermometer,  and  rain  gauge.  Similar  in- 
struments are  furnished  Point  Towas  and  Fort  Gratiot.  Great  care 
is  taken,  in  sotting  up  the  instruments,  that  they  are  subjected  to  the 
proper  exposure,  are  correctly  adjusted,  and  the  observers  duly  in- 
structed in  their  management  and  mode  of  observations.     Printed 
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forms  are  furnished,  ia  which  the  daily  observations  are  recorded  for 
a  month,  when  the  results  are  transmitted  to  the  oflTice  at  Detroit.  In 
the  forms  are  columns  for  observations  on  the  wind,  clouds,  &c.,  &c. 
Whenever  a  sufficient  number  of  these  observations  at  numerous 
points  are  accumulated,  they  will  be  placed  in  the  hands  of  a  distin- 
guished meteorologist  for  discussion,  and  the  production  of  such 
results  as  may  be  deducible  from  them. 

Becopitulation  of  Field  Ojyerationa, 

From  the  foregoing  report  it  will  be  seen  that  the  off-shore  hydro- 
graphy of  Saginaw  bay  has  this  season  been  completed,  also  that  of 
Thunder  bay;  and  in  addition,  a  considerable  portion  of  the  off-shore 
hydrography  of  Lake  Huron.  That  the  primary  triangulation  of  Sagi- 
naw bay  has  been  finished,  also  a  triangulation  extended  over  Thun- 
der bay,  and  from  thence  to  False  Presque  Isle;  that  four  points  have 
been  occupied  astronomically  and  the  dates  ascertained  for  four  astro- 
nomical bases,  the  latitudes  and  longitudes  being  observed  at  each 
point ;  that  the  hydrography  and  topography  (to  the  four  fathom 
curve)  of  the  shore  of  Lake  Huron  has  been  executed  for  177  miles 
of  its  length;  in  other  words,  the  data  obtained  for  the  final  charts  of 
Saginaw  bay.  Thunder  bay,  the  harbor  of  Presque  Isle,  False  Presque 
Isle,  and  Middle  island,  and  leaving  but  little  to  complete  the  data  for 
the  final  chart  of  the  Lake  Huron  coast  within  the  limits  of  the  United 
States. 

Pla)x  of  Fvture  Operations  arid  Estimate, 

In  submitting  an  estimate  to  be  laid  before  Congress,  it  is  impera- 
tive to  assume  in  advance  the  scene  of  future  operations.  It  has 
already  been  reported  that  the  survey  of  Lake  Huron  is  this  season 
nearly  completed,  and  that  it  will  require  next  season  but  a  small  por- 
tion of  the  existing  force  to  bring  it  to  a  close.  In  any  plan  of  future 
operations  the  completion  of  Lake  Huron  will,  of  course,  be  included. 
That  portion  of  the  force  not  required  for  this  purpose  is,  however, 
available  for  another  field.  So  far  as  I  am  informed  of  the  wants  of 
navigation,  there  are  two  portions  of  the  lake  region  yet  unsurveyed 
that  require  immediate  attention.  These  are  Luke  Superior  and  the 
north  end  of  Lake  Michigan.  No  one  can  be  ignorant  of  the  impor- 
tance and  urgent  necessity  of  an  accurate  chart  of  Lake  Superior 
who  is  at  all  familiar  with  the  increasing  trade  and  commerce  of  this 
inland  sea,  or  has  an  idea  of  the  uncertainty  nnd  danger  attending  its 
navigation.  At  the  same  time  the  Fox  and  Manitou  islands,  and  the 
navigable  channels  between  them  in  the  north  end  of  Lake  Michigan, 
should  be  surveyed  and  their  dangers  made  known.  So  little  is  now 
known  of  this  region,  that  only  recently  a  notice  appeared  in  the 
shipping  intelligence  of  the  public  journals  wherein  a  vessel  acknow- 
ledged passing  another  ashore  at  the  Fox  islands  with  the  signals 
of  distress  unrelieved,  for  the  rerson  that,  being  ignorant  of  the 
shoals,  the  passing   vessel  was  fearful  of  involving  itself  in  danger. 
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Such  a  confession  could  not  be  publicly  made  if  correct  charts  of  this 
region  were  published.  I  am  therefore  extremely  anxious  to  extend 
the  survey,  already  carried  to  the  Beaver  islands,  to  the  Fox 
and  Manitous,  and  to  embrace  in  it  a  survey  of  Green  Bay  and  ita 
approaches.  But  in  my  last  report  I  submitted  an  estimate  contain- 
ing the  amount  required  to  carry  the  survey  on  in  one  lake  region, 
together  with  the  additional  sums  necessary  to  carry  it  on  simultane- 
ously on  other  lakes.  Congress  was  pleased  to  appropriate  the 
amount  designated  in  the  estimates  as  necessary  to  carry  the  survey 
on  in  one  lake,  but  at  the  same  time  required  that  Lake  Superior 
should  be  included,  the  words  of  the  act  being:  '^For  continuing  the 
survey  of  the  northern  and  northwestern  lakes,  including  Lake  Supe- 
rior.'* I  therefore  consider  that  if  a  change  in  the  scene  of  opera- 
tions is  to  be  made,  that  in  view  of  the  expression  of  the  will  of  Con- 
gress, Lake  Superior  should  be  selected.  The  estimate  is  accordingly 
based  upon  this  view;  but  as  the  survey  of  Lake  Huron  requires  to 
be  finished,  I  have  estimated  for  a  force,  with  equipment  and  sup- 
plies, sufficient  for  both  duties.  This  causes  the  amount  to  be  some- 
what larger  than  the  amount  appropriated  for  the  current  fiscal  year, 
but  will,  I  trust,  be  granted,  in  view  of  the  absolute  necessity  of 
having  operations  carried  on  in  two  lakes  at  the  same  time. 

If  it  should  be  the  pleasure  of  Congress  to  extend  the  survey  in 
Lake  Michigan,  an  appropriation  of  $50,000  would  enable  the  work 
to  be  vigorously  prosecuted  there.  As  to  submitting  an  estimate 
predicated  on  an  extension  of  the  work  to  proportions  such  as  legiti- 
mately it  should  possess,  past  experience  would  seem  to  forbid.  For 
years  past  the  annual  reports  from  this  office  have  contained  argu- 
ments setting  forth  the  expediency  and  necessity  of  larger  appropri- 
ations. It  has  been  shown  that  true  economy  was  promoted  by  liberal 
appropriations,  and  that  the  production  of  results  was  in  a  much 
greater  ratio  than  the  amount  appropriated,  due  to  the  fact  that  certain 
necessary  expenditures  are  common  to  a  small  and  larger  organization. 
I  do  not  deem  it  necessary  to  burden  this  report  with  a  long  array  of  sta- 
tistics of  the  growing  commerce  of  the  lakes  and  a  list  of  disasters  to 
vessels,  with  the  losses  of  life  and  property  consequent  therefrom. 
These  are  facts  which  should  be,  and  I  take  it  for  granted  are,  familiar 
to  every  person  who  studies  the  history  and  progress  of  the  lake  re- 
gion. The  difficulty  appears  to  be  in  rendering  apparent  to  those 
who  are  interested  in  the  commercial  prosperity  of  the  lakes,  the  inti- 
mate connexion  between  this  prosperity  and  correct  charts.  I  can- 
not but  believe,  if  this  connexion  were  clearly  understood,  that  public 
sentiment,  expressed  through  the  representatives  and  senators  in 
Congress,  would  demand  and  receive  appropriations  on  a  much  larger 
scale  than  are  now  or  have  for  some  time  past  been  made.  I  consider 
my  duty  is  confined  to  making  known  the  fact,  which  I  have  done, 
that  economy  and  a  judicious  expenditure  of  the  public  money  re- 
quires larger  means  than  have  heretofore  been  granted.  If  it  is  the 
settled  policy  of  the  government  to  continue  to  completion  the  survey 
of  the  lakes,  there  is  nothing  gained  by  hampering  its  progress  by 
inadequate  means.  The  work  is  one  essentially  of  time,  and  the  time 
required  is   based  directly   upon  the  means  furnished.     There  is  no 
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reason  that  Lake  Superior  and  Lake  Michigan  should  not  be  both 
surveyed  at  the  same  time,  except  that  to  do  so  would  require,  Ist, 
double  the  number  of  boats,  persons,  instruments,  &c.,  and  cost  just 
double  the  amount  for  paying  the  persons  and  purchasing  the  boats, 
instruments,  &c.  The  work  of  five  years,  with  the  existing  organi- 
zation, can  be  done  in  one  year,  with  five  times  the  means  supplied 
as  are  now  given,  and  so  on.  It  remains  for  Congress  alone  to  de- 
termine the  progress  of  the  work  and  the  time  required  for  its  com- 
pletion. I  consider  that  I  have  discharged  my  duty  when  I  have 
stated  the  reasons  that  influence  me,  the  officer  in  charge  of  the  work, 
to  believe  that  the  interests  of  the  work,  and  through  the  work  of 
the  country,  would  be  greatly  advanced  by  the  more  rapid  prosecu- 
tion of  it,  and  more  numerous  results  produced  were  larger  grants  of 
public  moneys  to  be  made. 

Very  respectfully,  your  obedient  servant, 

G.  G.  MEADE,  Cap.  Top.  Engs. 
Colonel  J.  J.  Abert, 

Corps  of  Topograiyhical  Engineers^   Washington^  D.  G. 
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Annual  Report  of  the  Survey  of  the  Northern  and  Northicestern  Lakes,  1858. 

Office  of  the  United  States  Lake  Survey, 

Detroit,  April  17,  1858. 

Sir  :  1  have  the  honor  to  transmit  herewith  the  accompanying 
papers,  showing  the  results  of  the  observations  for  latitude  and  longi- 
tude made  at  station  *'Sand  Point,''  Saginaw  bay.  Lake  Huron. 

These  observations  were  made  by  myself,  with  a  twenty-six  inch 
zenith  telescope,  made  by  Wm.  Wiirdemann,  Washington,  D.  C, 
and  a  thirty-two  inch  transit  of  English  manufacture;  no  name  on  the 
telescope. 

The  computations  for  latitude  were  made  by  myself  and  Mr.  James 
Carr,  assistant  to  the  astronomical  party. 

Table  **A''  shows  the  means  of  the  latitude  by  each  night's  obser- 
vations, the  final  mean,  the  probable  error  of  a  single  observation, 
the  probable  error  of  the  moan  of  the  results  for  a  single  night,  and 
the  weight  of  the  mean  of  each  night. 

The  final  mean  43°  54'  39". 79  N.  which  has  been  adopted  as  Ihe 
latitude  of  the  station,  is  deduced  from  the  means  of  each  nighty 
giving  to  each  the  weight  due  to  the  number  of  pairs  observed  on 
and  to  each  equal  value. 

The  probable  error  of  a  single  observation  is  deduced  from  the 
formula. 

r=o.  845447  ^^    i^—n)^ 
L  m(m —  1) 
in  w^hich  £  {x  —  n)  is  the  sum  of  the  difierences  of  each  observation 
from  the  mean  for  the  night,   and  in  the  number  of  observations. 
This  formula  is  taken  from  the  Astronomisclie  Nachrichter. 
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The  probable  error  of  the  mean  of  the  results  for  a  single  night  is  ob- 
tained  from  the  formula     ,—  r  and  m  respecting  the  same  quantities 

as  in  the  preceding  formula. 

The  weight  of  the  mean  of  each  night  is  obtained  from  the  formula 

W      rt  -^ r--  in  which  m  is  the  number  of  observations,   and 

=  2  J  (a;  _  w) « 

2  H  (x  —  n)^  is  twice  the  sum  of  the  squares  of  the  differences  of  each 
observation  from  the  mean  for  the  night.     R,  the  probable  error  of 

the  final  result,  is  obtained  from  the  formula  R= — - — - —  .     2*   (  W  ) 

v2*(W)  ^ 

equal  the  sum  of  the  weights  for  the  mean  of  each  night. 

The  observations  for  longitude  were  submitted  to  Professors  G.  P. 
Bond  and  James  Major  for  computation.  Table  **B^'  shows  the  result* 
of  the  computations. 

The  differences  in  the  results  for  any  night  arise  from  Professor 
Bond^s  having  given  equal  weight  to  the  corrections,  to  be  applied 
to  the  tabulated  A.R.  of  the  moon,  deduced  from  the  observations 
with  the  alt-azimuth  and  transit-circle  to  reduce  it  to  the  results  of 
actual  observations  at  Greenwich,  and  interpolating  for  the  moon's* 
place  from  the  quantities  given  in  the  American  and  British  Nautical 
Almanacs,  while  Professor  Major  confined  himself  to  the  British 
Nautical  Almanac  and  gave  preference  to  the  corrections  deduced 
from  actual  observations  with  the  transit  circle  at  Greenwich,  only 
using  those  deduced  from  the  alt-azimuth  observations  on  the  night 
when  no  observations  w^ere  made  with  the  transit-circle;  also  by  com- 
paring three  of  the  observations  with  corresponding  ones  made  at 
Washington,  which  enter  into  his  results. 

I  have  taken  the  mean  of  Professor  Bond's  computations  by  inter- 
polations from  the  American  and  British  Nautical  Almanacs  as  his 
result,  and  whenever  Professor  Major  has  a  comparison  with  obser- 
vations at  Washington  and  Greenwich,  the  mean  of  the  two  is  taken 
as  the  result  of  that  night's  observations. 

The  final  result,  5/i.  33m.  225.976,  or  83°  20' 44". 64  west  from 
Greenwich,  adopted  as  the  longitude  of  station  ''Sand  Point,''  is  the 
mean  of  the  two  computations;  it  differs  by  less  than  Is.  from  either, 
which  has  been  considered  very  nearly  the  ultimate  limit  of  accuracy 
attainable  in  the  determination  of  longitude  by  moon  culminations, 
though  their  number  be  increased  indefinitely,  and  the  greatest 
possible  care  is  given  to  the  computations. 

The  probable  error  of  the  final  result  zb  l«.l  is  deduced  from  the 

formula  r  =  -^  .    in  w  hich  p  is  the  probable  error  of  any  one  result 

V  n 

and  n  the  number. 

Very  respectfully,  your  obedient  servant, 

CHARLES  N.  TURNBULL, 
2d  Lieutenant  Topographical  Engineers, 
Geo.  G.  Meade, 

Captain  Topographical  Engineers^ 
Superintendant  United  States  Lake  Survey. 


SECRETABT  OF  WAB. 


1281 


TABLE  A. 

Latitvde  of  the  United  States  Lake  Survey  station,  Sand  Point,  Sagi* 

naw  hay, 

GENERAL  RESULTS. 


Date. 

1 
1 

i 

1 
1 

it 

Probable  error  of  the 
mean  of  the  resalts 
for  a  single  night. 

1867. 
Julj     9 

9 

10 

9 

10 
10 
14 
11 
10 
12 
8 

22 

4 

8 

7 

22 

O        ' 

43  54  40.  53 
39.67 
39.03 
39.  22 
39.72 
39.70 
39.14 
38.99 
39: 90 
38.31 
40.93 
40.39 
40.46 
40.81 
39.65 

0.98 
1.49 
0.94 
L89 
1.67 
L66 
L62 
1.62 
1.39 
1.78 
L99 
2.98 
1.42 
0.96 
L34 

0.33 
0.47 
0.31 
0.69 
0.63 
0.41 
0.46 
0.61 
0.40 
0.63 
0.42 
L49 
0.60 
0.36 
0.28 

0  278 

11 

0. 114 

12 

0.347 

13 

0.069 

16 

0.  107 

24 

0.  089 

26 

0.082 

26 

0.093 

31 

0. 115 

AoR.    2 

0. 100 

13 

0.  065 

16 

0.087 

17 

0,157 

18 

0  316 

19 

0  115 

Means 

43  64  39.  79 

1.66 

0.61 

SW  —  2.082 
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TABLE  B. 

Longitude  of  United  SiaJtea  Lake  Survey  station^  Sand  Pointy  Sagi- 

nato  bay. 

FINAL  RESULTS. 


Date. 

Moou's  limb 
observed. 

BesultiDg  longitude 

as  deduced  by 
Prof.  G.  P.  Bond. 

Resulting  longitude 

as  deduced  by 
Prof.  James  Major. 

Means. 

1867. 
July     2 

8 

9 

10 

31 

Aug.    2 

4 

6 

6 

8 

30 

81 

Sept.    1 

2 

3 

4 

5 

6 

26 

28 

30 

Oct.      2 

6 

7 

8 

I. 

L 
II. 
IL 
II. 

n. 

I. 
L 
I. 

n. 
n. 
n. 

L 

I. 

L 

I. 

I. 

II. 

n. 

II. 

L 

I. 

L 

I. 
II. 

II. 

u. 

A.  m.     t. 

5  33  12.825 
01.  455 
31.  220 
24.  670 
30.  680 
24.660 
18.  540 
16.  060 
26. 176 
24.  840 
15. 135 
26.  285 
11. 770     . 
18.  450 
24.  675 
24.055 
12.  366 
43. 180 
40.145 
31. 785 

22.  335 

23.  265 
22.  505 
21.  840 
20.  520 
10.  605 
18. 220 

h,  tn,     8. 

5  33  12.  720 
62.  390 
32. 172 
24. 134 
36.545 

23.  526 

16.  730 

17,  364 
26.084 
23. 766 
18. 743 
28.025 
15.  200 

22.  820 

24.  248 

23.  370 
12. 103 
46.  537 
46.  748 
35. 106 
25. 832 

"^28. 848 

025.  530 

20.  776 

024.  803 

12.485 

17.  045 

A.  m.      «. 

5  33  12.  772 
01.  922 
81.  696 
24.  352 
33. 612 
24.  093 
17.635 
16.  707 
25.604 
24.  302 
16.  939 
27. 156 
13.485 

20.  635 
24.  461 
23.712 
12.234 
44.  858 
43.446 
33.446 
24.  083 
26. 051 
24. 017 

21.  807 

22.  661 
11.  545 
17. 682 

M^anff 

5  33  22. 116       1         fi  ^^  23.  fiSfi 

5  33  22.976 

1 

Final  result  Sand  Point,  west  from  Greenwich  : 

5A.  33m.  22#.976  =  83«  20'  44".  64  — 
Probable  error  of  final  result  db  1  a.  1. 

Note.— The  results  in  the  column  deduced  by  Professor  G.  P.  Bond  are  the  moans  by 
interpolation  from  the  British  Nautical  Almanac  and  the  American  Nautical  Almanac. 
The  results  marked  with  an  asterisk  are  the  means  from  comparisons  with  actual  observa- 
tions at  Greenwich  and  Washington  Observatories. 
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Appendix  B  No.  1. 

Abstract  of  work  executed  by  the  party  on  board  the  steamer 
Search,  during  the  season  of  1858. 
2,378  miles  of  deep  sea  soundings. 

239  lines  of  soundings. 
1,229  sextant  angles  for  position  of  steamer. 
3,744  readings  of  theodolite. 

8,003  miles  run  by  steamer  on  general  duty  other  than  sounding. 
The  necessary  stations  erected  at  diflFerent  points  for  occupa- 
tion and  sounding  stations. 

Appendix  B  No.  2. 

Abstract  of  work  executed  by  the  triangulation  party  in  charge  of 
Asst.  James  Carr,  during  the  season  of  1858. 
500  square  miles  triangulated. 
12  stations  occupied. 
18  triangles  observed. 
51  angles  observed. 
614  readings  of  theodolite. 
1,343  repetitions  of  angles. 
2,686  pointings  of  theodolite. 

Appendix  B  No.  3. 

Abstract  of  work  done  by  the  astronomical  party  under  the  charge 
of  Lieutenant  C.  N.  Turnbull,  Topographical  Engineers,  during  the 
season  of  1858. 

576  observations  with  transit  on  stars  for  time  and  errors  of 
instrument. 
24  observations  transit  of  moon  and  moon  culminating  stars  for 
longitude. 
385  pairs  of  stars,  observed  with  zenith  telescope  for  latitude. 
128  observations  on  circum-polar  stars  for  value  of  micrometer, 
12  transfers  of  four  chronometers  for  diflference  of  longitude. 
Barometrical  and  meteorological  observations  four  times  daily 
for  three  and  a  half  months. 

Appendix  B  No.  4. 

Abstract  of  work  executed  by  the  magnetic  party  in  charge  of 
Brevet  Second  Lieutenant  W.   Proctor  Smith,  Topographical  Engi- 
neers, during  the  season  of  1858. 
2,540  vibrations  of  magnets. 
236  angles  of  deflection. 
280  angles  of  inclination. 
15  angles  of  declination. 
14  observations  (half  hourly)  for  declination. 
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12  observations  for  co-efficient  of  torsion. 
10  observations  for  zero  of  magnet  scale. 
22  observations  for  angular  value  of  magnet  scale. 

Appendix  B  No.  5. 

Abstract  of  work  executed  by  the  party  under  the  charge  of  As- 
sistant G.  W.  Lamson  during  the  season  of  1858. 
73|  square  miles  of  hydrography. 
26     square  miles  of  topography. 
53     miles  of  shore-line  traced. 
963    lines  of  soundings. 
812^  miles  of  soundings. 
30,793     casts  of  the  lead. 
4,588     theodolite  pointings. 
456     sextant  angles. 

9     observations  for  true  meridian. 

19  triangulation  stations  built. 
101     sounding  stations  built. 
214     buoys  placed  and  located. 

.  Appendix  B  No.  6. 

Abstract  of  work  executed  by  the  party  under  the  charge  of  As- 
sistant W.  H.  Hoarding  during  the  season  of  1858. 
64  •  8     square  miles  hydrography  surveyed. 

28     square  miles  topography  of  villages  and  other  improve- 
ments. 
513  miles  shore-line  surveyed. 
918|  miles  of  soundings. 
996     lines  of  soundings. 
33,089     casts  of  the  lead. 
4,652     theodolite  readings. 
11     sextant  angles. 
7     observations  for  true  meridian. 
17     light  stations  built. 
133     sounding  stations  built. 
185     buoys  placed  and  located. 

Appendix  B  No.  7. 

Abstract  of  work  executed  by  the  party  under  the  charge  of  As- 
sistant Henry  C.  Penny  during  the  season  of  1858. 
118     square  miles  of  hydrography. 

20  square  miles  of  topography. 
72J  miles  of  shore-line  traced. 

1,186  lines  sounded. 

1,449  miles  of  lines  sounded. 

60,778  casts  of  the  lead. 

3,144  theodolite  pointings. 
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127  sextant  angles. 

8  observations  for  true  meridian. 

11  triangulation  stations  built. 

104  sounding  stations  built. 

171  buoys  placed  and  located. 


APPENDIX  C. 

ANNUAL  REPORT,    SURVEY  OP  THE    UAKBS. 

Estimate  for  corUinuing  the  mrvey  of  the  northern  and  northioestem 
lakes,  for  the  fiscal  year  ending  June  30,  1858. 

For  a  hydrographical  party  on  steamer: 

1  assistant,  at  $4  00  per  diem,  183  days-  •  •  $732  00 

1  assistant,  at  $2  50  per  diem,  183  days-  •  •  457  50 

1  sailing  master,at  $2  50  per  diem,  183  days  457  50 

1  mate,  at  $1  75  per  diem,  183  days 320  25 

1  engineer,  at  $2  75  per  diem,  183  days 411  75 

1  assistant  engineer,  at  $1  50  per  diem,  183 

days 274  50 

1  carpenter,  at  $1  50 per  diem,  183  days-  •  274  50 

1  steward,  at  $1  25  per  diem,  183  days 228  75 

1  cook,  at  $1  25  per  diem,  183  days 228  75 

1  assistant  cook,  at  80  cents  per  diem,  183 

days 146  40 

4  firemen,  at  $1  00  per  diem,  183  days 732  00 

14  seamen,  at  70  cents  per  diem,  183  days-  •  1,783  40 

Subsistence  28  men,  50  cents  each  per  diem, 

183   days 2,562  00 

Fuel— 600  tons  of  coal,  at  $6  00  per  ton ...  -  *  3,600  00 

Total  for  one  steamer 12,209  30 

For  two  hydrographical  parties,  (one  on  each 

steamer) $24,418  60 

For  a  triangulation  party : 

1  assistant,  at  $4  00  per  diem,  183  days $732  00 

1  assistant,  at  $2  50  per  diem,  183  days 457  50 

1  sailing  master,  at$l  50  per  diem,  183  days  274  50 

1  mate,  at  $1  25  per  diem,   183  days 228  75 

1  cook,  at  $1  00  per  diem,    183  days 183  00 

1  stewarc^  at  80  cents  per  diem,  183  days-  -  146  40 

6  men,  at  70  cents  each  per  diem,   183  days  768  60 


1286  BEPORT  OF  THE 

Subsistence  12  men,  50  cents  each  per  diem, 

183day8 $1,098  00 

Hire  of  a  vessel  six  months,    at  $200   per 

month 1,200  00 

Transportation  of  party  and  supplies 500  00 

Total  for  one  party 5,588  75 


For  two  triangulation  parties $11, 177  51 

For  an  astronomical  and  magnetic  party: 

1  assistant,  at  $3  50  per  diem,  183  days $640  50 

1  assistant,  at  $1  50  per  diem,  183  days 274  50 

1  cook,  at  $1  00  per  diem,  183  days 183  00 

7  men,  (boat^s  crew,)  at  70  cents  each  per 

diem,  183  days 896  00 

Subsistence  10  men,  at  50  cents  each   per 

diem,  183  days 915  00 

Transportation  of  party  and  camp  equipage, 

(fee,  Ac 500  00 

3,409  00 


For  two  astronomical  and  magnetic  parties 6,818  0' 

For  a  topographical  party,  six  months: 

1  assistant,  at  $4  00  per  diem,  183  days-  •  •  $732  00 

1  assistant,  at  $3  00  per  diem,  183  days  •  •  •  549  00 

1  assistant,  at  $2  00  per  diem,  183  days-  •  •  366  00 

1  foreman,  at  $1  50  per  diem,  183  days-  •  •  274  50 

1  cook,  at  $1  00  per  diem,  183  days 183  00 

1  steward,  at  $1  00  per  diem,  183  days ....  183  00 

2  leadsmen,  at  90  cents  each  per  diem,  183 

days 329  40 

2  chainmen,  at  80  cents  each  per  diem,  183 

days 342  80 

14  boatmen,  at  70  cents  each  per  diem,  183 

days 1,793  40 

Subsistence  24  men,  at  50  cents  each  per 

diem,  183  days 2,196  00 

Purchase  of  camp   equipage,  tools,  &c.,  &c.  250  00 

Transportation  of  party  and  supplies 250  00 

7,399  10 

For  four  parties •29,596  4 
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Miscellaneous: 

OflSce  rent  and  fuel,  per  annum $1,200  00 

Rent  of  wharf  and  warehouse  per  annum  •  •  500  00 

Pay  of  draughtsmen,  at  $4  00  per  diem 1,460  00 

Pay  of  computer,  at  $4  per  diem 780  00 

Fuel,  quarters,  transportation  four  officers  •  •  1,500  00 

Pour  assistants  in  office,  at  $4  00  per  diem-  •  2,912  00 

Four  assistants  in  office,  at  $3  00  per  diem-  •  2,184  00 

Four  assistants  in  office,  at  $2  50  per  diem-  •  1,820  00 

Steamers  in  ordinary 4, 500  00 

Expenses    in    office,    stationery,     drawing- 
paper,  Ac,    Ac 500  00 

Pay  of  water-level  and    meteorological   ob- 
servers,   24   stations,    at   $10  00   per 

month,  for   12  months 2,880  00 


$19,236  00 

Contingencies : 

For  current  expenses,  such  as  repairs  of  steamers, 
vessels,  boats  ;  purchase  of  tents,  cordage,  blocks, 
rigging,  tools,  paints,  oils,  Ac,  Ac  being  10  per 
cent,  on  the  whole  amount 9, 124  65 


Total  amount  of  estimate 100,371  15 

Respectfully  submitted. 
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Office  of  Topographical  Engineers, 

Louisville,  October  15,  1858. 

Sir:  In  compliance  with  the  regulations,  I  have  the  honor  to  submit 
my  annual  report  of  my  employments  during  the  past  year  ending 
June  30,  1858. 

Until  the  15th  of  February,  1858,  I  was  attached  to  the  command 
of  the  department  of  Florida,  to  which  State  I  was  ordered  in  June, 
1856. 

During  the  last  few  months  of  my  being  stationed  there,  the  dele- 
gation of  friendly  Creeks  and  Seminoles  arrived  from  Arkansas;  but 
before  seeing  the  conclusion  of  this  almost  interminable  war,  I  was 
ordered  to  join  the  army  of  Utah.  Being  attached  to  headquarters, 
it  was  ordered  that  we  should  not  set  out  until  after  the  march  of  the 


1288  REPORT  OF  THE 

last  column.  The  party  of  topographical  engineers  under  Captain 
James  H.  Simpson  immediately  went  into  camp,  and  commenced 
familiarizing  themselves  with  all  the  various  scientific  instruments  and 
paraphernalia  which  the  government  had  provided  in  order  to  verify 
the  practical  workings  of  their  preparations.  While  busily  engaged 
in  these  occupations,  I  received  **  Order  No.  74 '^  from  the  War  De- 
partment, directing  me  to  repair  to  Louisville,  Kentucky,  and  assume 
charge  of  the  operations  lately  under  the  superintendence  of  Brevet 
Lieutenant  Colonel  S.  H.  Long. 

Captain  J.  H.  Simpson  delivered  me  the  above  order  on  the  24th 
of  May,  and  I  had  the  honor  to  report  my  arrival  at  this  post  on  the 
1st  of  June.  By  an  order  of  the  Topographical  Bureau  of  the  23d  of 
June,  Lieutenant  Colonel  Long  was  directed  to  pay  over  to  me  the 
following  amounts: 

1st.  On  account  of  the  improvement  of  the  Missouri  river  •  •  $1,574  94 
2d.  ''  ''  ''  ''      Arkansas  river-    1,894  12 

Sd.  '*  '*  *'  ''      Mississippi  river    1,092  19 

As  I  have  been  but  one  month  of  the  year  in  charge,  and  have  not 
possession  of  the  official  records,  my  predecessor  will  give  a  fuH 
history  of  past  events  relating  to  the  improvement  of  the  western 
rivers. 

I  am,  sir,  very  respectfully,  your  obedient  servant, 

JAMES  W.  ABERT, 
Captain  United  States  Army. 
Colonel  J.  J.  Abert, 

Chief  Corps  Topographical  Engineei^s^  Washington^  D.  C. 


APPENDDC  L. 


Camp  on  Parson's  Creek  of  the 

Republican  Fork  op  Kansas  River, 

Kansas,  September  26,  1858. 

Sir:  The  report  which  I  had  the  honor  to  submit  to  the  bureau  on 
the  1st  of  October  of  last  year  of  the  operations  on  the  road  from  a 

Soint  on  the  Missouri  river,  (Omaha,)  opposite  Council  BluflFs  City,  to 
Few  Fort  Kearney,  Nebraska  Territory,  informed  you  that  the  work, 
bridges  and  embankments,  contracted  for  on  that  road,  and  then  not 
already  completed,  viz:  the  Elkhorn  river  bridge,  one  hundred  and 
ninety-four  feet  in  length,  and  the  embankment,  three-fourths  of  a 
mile  long  at  its  west  end,  were  progressing  rapidly  and  satisfactorily, 
and  would  probably  be  finished  within  the  contract  time — October 
30,  1857 — and  I  have  now  the  honor  to  report  their  completion,  as 
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then  anticipated.  Other  small  bridges  and  short  side  ditches,  not  in- 
cluded in  the  contract  work  on  the  road,  were  built  by  hired  labor 
and  purchased  timber  during  last  year,  and  part  of  the  road  between 
Omaha  and  Elkhom  city  changed,  shortening  the  distance  between 
these  places  about  ten  per  centum.  On  this  part  of  the  road  abridge 
of  thirty  feet  span,  with  eight  feet  abutments,  over  Cold  Stream  was 
erected;  and  one  of  fifteen  feet  span  over  Butterfly  Run;  and  one  of 
equal  length  over  Barker^  s  Slough,  with  a  side  drain  of  two  and  a  half 
by  four  feet  width  and  depth,  and  one  hundred  yards  in  length;  and 
at  the  Big  Papillon  bridge  two  ditches  were  cut,  each  three  hundred 
yards  long  by  five  feet  in  width,  and  varying  in  depth  from  two  and  a 
half  feet  to  four  feet;  and  I  have  the  gratification  to  state  that  alltjie 
bridges  constructed  upon  this  road  have  withstood  the  unprecedented 
freshets  of  the  present  year;  whilst  most,  if  not  all  other  bridges  in 
the  Territories  of  Kansas  and  Nebraska,  and  many  of  those  in  the 
States  of  Iowa  and  Missouri  have  been  carried  away. 

There  remains  still  unexpended  of  the  appropriation  for  this  road 
a  small  balance  of  between  fifteen  hundred  and  two  thousand  dollars, 
which  should  be  expended  as  early  as  practicable  upon  small  ditches- 
and  embankments  and  the  improvement  of  miry  places  upon  the  road. 

The  additional  appropriation  recommended  in  my  report  of  last 
year,  including  that  of  the  preceding  year  recommended  by  Captain 
Dickerson,  United  States  army,  my  predecessor  in  charge  of  this  road^ 
is  again  renewed.  Its  importance  need  not  be  more  strongly  shown 
than  by  the  simple  statement  that  if  this  appropriation  and  the  im- 
provements contemplated  by  it  had  been  made  in  time  for  the  trans- 
portation  of  army  supplies  for  the  present  year  to  Utah  alone,  more 
than  one-twelfth  of  the  distance  by  land,  and  of  thirty-three  per 
centum  to  Fort  Kearney,  or  more  than  one  hundred  miles  of  land 
transportation  would  have  been  saved,  and  the  cost  of  millions  for  this 
transportation  correspondingly  diminished;  and  that  its  importance 
for  the  future  is  equally  great.  The  Mormon  emigration  and  travel 
after  trying  all  other  routes  have  followed  this  one  almost  exclusively 
for  years,  even  in  its  unimproved  state.  Not  only  is  the  distance  of 
land  travel  diminished,  but  by  it  the  crossing  of  the  South  Platte 
river,  with  its  losses  and  detentions,  and  the  descent  to  Ash  Hollow, 
below  Fort  Laramie,  and  the  crossing  of  the  North  Platte  above  that 
fort,  are  avoided — matters  of  the  greatest  importance  to  the  traders, 
transporters,  and  emigrants  to  our  vast  interior  country  and  to  the 
Pacific  coast.  The  fine  body  of  fertile  land  on  the  Platte  and  in  the 
valley  of  the  Loup  Fork  would,  if  a  bridge  were  constructed  across- 
this  stream,  be  immediately  occupied  by  settlers;  and  the  saving  in 
the  supply  of  Fort  Kearney  alone  for  six  months  at  most,  and  probably 
in  much  less  time,  would  exceed  the  whole  appropriation  needed  for 
this  road. 

As  stated  in  substance  that  it  would  be  in  my  report  of  last  year, 
this  road  is  now,  with  the  exception  of  the  crossing  of  Loup  Fork,  a 
good  wagon  road  for  all  the  dry  season  of  the  year;  but  during  the 
spring  and  June  freshets  short  portions  of  it  will  be  scarcely,  and  at 
times,  perhaps,  quite  impassable,  especially  in  the  valley  of  the  Platte,. 
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(in  which  a  great  portion  of  it  is  necessarily  located,)  owing  to  the 
deep  miry  sloughs  and  swampy  places,  and  to  the  miry  character  of 
the  soil  west  of  Elkhom  river  for  several  miles,  and  also  west  of  the 
Loup  Fork,  and  to  the  overflow  of  the  Rawhide  and  other  small 
streams.  These  overflows  and  bad  states  of  the  road  occur  unfor- 
tunately in  April,  May,  and  June  during  the  progress  over  it  of  nearly 
all  the  emigration  going  annually  by  the  north  side  of  the  Platte  to 
our  Pacific  coast,  and  are  consequently  the  cause  of  much  delay  and 
loss  to  the  emigrants  and  others,  and  of  delay  to  the  mails  of  the 
country. 

The  Loup  Fork  like  all  the  shallow  streams  in  this  part  of  the 
country,  has  a  light,  shifting,  sandy  bed,  which,  during  high  water 
especially,  is  constantly  changing,  so  that  where  it  is  fordable  one 
day  it  is  impassable  the  next,  or  where  it  is  practicable  for  a  ferry  one 
day  the  boat  grounds  the  next  day  in  the  middle  of  the  stream,  com- 
pelling the  discharge  of  loads  into  wagons  brought  there  from  the 
opposite  shore  across  channels  as  shifting  and  as  diflScult  as  the  first; 
and  as  it  is  impracticable  for  wagons  or  teams  to  stand  still,  even  for 
a  short  time,  anywhere  in  the  river  without  miring  in  the  quicksands, 
the  difficulties  and  labors  and  losses  in  its  passage  by  thousands  of 
emigrants  are  very  great,  and  can  only  be  effectually  obviated  by  a 
permanent  bridge.  The  width  of  the  river  averages  for  twenty  miles 
above  its  mouth,  which  embraces  the  principal  crossings,  about  one 
thousand  feet,  with  a  depth  ranging  from  six  inches  to  six  or  eight 
feet.  It  is  filled  with  innumerable  islands  and  bars  which  are  con- 
stantly being  formed  and  washed  away;  and  there  is  no  point  known 
at  which  a  ferry  boat  can  be  crossed  continuously  from  shore  to  shore. 
The  banks  are  alluvial  and  of  light  soil,  and  wash  at  many  points,  but 
no  indications  of  extensive  overflows  are  anywhere  seen  in  its  bottom. 
There  is  but  a  very  limited  amount  of  drift  wood  cast  upon  its  islands, 
and  it  is  not  probable  that  any  heavy  drift  is  brought  down  by  it. 
Piles  would  necessarily  form  the  foundations  of  the  piers  of  any  per- 
manent bridge  crossing  it;  and  it  is  believed  from  the  experience 
gained  in  driving  those  for  the  piers  of  the  Elkhom  river  bridge, 
which  is  in  the  Platte  bottom,  and  the  Elkhorn  river  bed,  though 
the  stream  is  much  narrower,  is  very  analogous  to  that  of  the  Platte, 
that  piles  driven  twenty-five  or  thirty  feet  would  aflford  a  firm,  un- 
yielding support  for  a  bridge  over  it.  Most,  if  not  all,  of  the  tiipber 
for  the  superstructure  must  necessarily  be  transported  by  land  from 
the  Missouri  river,  a  distance  of  eighty  miles,  and  will  make  it  un- 
avoidably a  very  expensive  bridge;  but  it  is  believed  that  its  im- 
portance Avill  warrant  the  heavy  expenditure  in  the  preservation  of 
the  healths  and  lives  alone  of  the  emigrants  who  annually  cross  the 
river  and  are  now  exposed  for  days  together  in  the  stream  in  crossing 
their  teams  and  property,  an  exposure  which  is  often  followed  by 
dysentery,  fevers,  and  cholera,  and  has  doubtless  been  one  great 
tjause  of  the  multitudes  of  deaths  which  have  occurred  so  often  among 
emigrants  in  the  pure  air  of  these  elevated  plains. 

I  estimate  the  cost  of  material  delivered  and  of  the  erection  of  a 
bridge  over  Loup  Fork  on  the  line  of  this  road  at  eighty-five  dollars 
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per  running  foot,  or  eighty-five  thousand  dollars  for  the  whole  bridge. 
The  estimate  and  recommendation  for  an  appropriation  of  last  year 
to  make  this  an  excellent  wagon  road  at  all  seasons,  and  which  is  here 
renewed,  was  as  follows,  to  wit: 

For  bridging  small  streams,  corduroy  crossings,  culverts, 
ditches,  embankments,  improving  grades,  side  cut- 
tings, &c.,  twenty-five  thousand  dollars $25,000 

For  bridging  Loup  Fork 85,000 

Total 110,000 

Deduct  amount  on  hand,  say 1, 500 

Additional  appropriation  required 108,500 

I  am,  sir,  most  respectfully,  your  obedient  servant, 

E.  G.  BECKWITH, 

Captain  3d  Artillery, 
Colonel  J.  J.  Abbrt, 

Chi^  ijf  the  Corps  Topographical  Engineers. 


APPENDIX  M. 


Keokuk,  October  30,  1858. 

Sir:  I  herewith  transmit  my  annual  report  of  the  work  on  the 
Des  Moines  Rapids  of  the  Mississippi  river. 

During  the  month  of  October,  1857,  the  late  contractor,  J.  H. 
Hager,  exhausted  the  money  applicable  to  his  contract,  and  was  paid 
oflF.  And  under  orders  of  the  I7th  of  June,  1857,  I  being  authorized 
to  purchase  the  necessary  machinery  for  the  efficient  prosecution  of 
the  work,  I  thought  it  advisable  to  purchase  the  machinery  he  had  on 
hand,  and  did  so,  at  a  cheap  consideration.  Further  machinery  being 
necessary,  I  procured  such  as  was  deemed  best  adapted  to  the  work 
from  J.  C.  Osgood,  of  Troy,  N.  Y.,  well  known  as  a  machinist. 

It  consists  of  a  wrought  iron  chisd  or  cutter^  twelve  feet  long,  with 
a  steel  point  a  foot  square  in  the  largest  part,  ^vith  proper  lifting 
gearing,  and  weighing  about  thirty-six  hundred  pounds,  which  is  lifted 
to  any  desirable  height  b}'  a  pile  driving  machinery,  and  dropped 
upon  the  atone,  thus  cutting  and  breaking  it  away. 

The  stone  being  cut,  is  lifted  out  and  placed  upon  a  scow,  with  one 
of  Osgood's  underwriter  excavators,  with  great  rapidity  and  success. 

These  boats  and  machinery  were  not  quite  finished  last  November, 
when  the  winter  set  in,  with  unprecedented  violence;  so  sudden  was 
the  freezing  and  ice,  that  the  boats  being  yet  upon  the  rapids,  nar- 
rowly escaped  destruction,  and  were  damaged.  They  were,  however, 
got  into  safe  harbor,  and  made  ready  for  spring  operations.     At  the 


1292  REPORT   OF  THE 

opening  of  the  spring  of  1858,  the  river  rose  and  attained  the  unugnal 
height  of  15.24  feet  above  low  water,  being  only  2.28  feet  lower  than 
the  great  rise  of  1851,  with  this  diflference;  the  rise  of  1851  was  of 
comparative  short  duration,  and  the  river  subsided  to  the  lowest  point 
Whereas,  the  rise  of  1858  continued  longer  than  ever  known,  and  is 
now  about  four  feet  above  low  water  and  rising,  with  no  prospect  of 
low  water  this  season. 

The  long  continued  high  water  has  left  a  very  large  deposit  of  sand 
upon  the  chains  in  the  rapids,  and  also  created  a  bar  at  the  foot  of 
the  rapids  hitherto  unknown.  It  was  deemed  advisable  by  the  War 
Department,  as  recommended  by  the  bureau,  to  let  the  work  of 
improving  the  rapids  again  to  contract.  Accordingly,  public  notice 
was  given  in  newspapers  for  thirty  days,  soliciting  bids.  Upon 
opening  the  bids,  it  was  found  that  J.  C.  Osgood,  of  Troy,  was  the 
lowest  bidder,  and  being  in  all  respects  responsible,  a  contract  was 
entered  into  with  him  on  the  27th  of  June,  and  approved  by  the 
department,  requiring  bonds  in  the  sum  of  thirty-four  thousand  dol- 
lars, with  good  and  sufficient  sureties.  And  also  requiring  him  to 
take  all  the  machinery  prepared  by  the  United  States  for  the  prose- 
cution of  the  work  at  cost  price ;  deducting  only  what  was  deemed 
the  amount  of  damages  sustained  by  the  boats,  he  paying  therefor 
twenty -four  thousand  dollars,  which  amount  is  again  applicable  to 
the  prosecution  of  the  work. 

As  soon  as  it  was  made  known  to  the  contractor  that  his  bid  was 
accepted,  he  repaired  immediately  to  the  work,  took  possession  of  the 
machinery  and  boats,  and  commenced  active  operations  the  Ist  day  of 
September,  and  has  prosecuted  the  work  with  great  diligence,  and 
to  excellent  advantage,  considering  the  very  high  stage  of  water  and 
untried  machinery.  I  confess  that  I  am  not  entirely  satisfied  with  the 
work  of  the  steam  chisels;  they  are  eflFective,  but  do  not  cut  as  rapidly 
as  I  had  been  led  to  believe.  It  is,  however,  proper  to  say,  that  «o 
work  whatever  could  have  been  done  this  season  on  account  of  high 
water,  by  drilling  and  blasting. 

Expenditures  during  the  year  ending  June  30,  1858.  •  •     $47,370  90 

Amount  required  next  year 

Amount  required   to  complete  the  work  according  to 

plan 700,000  00 

Extent  of  navigation  to  be  benefited  from  St.  Paul  to 

New  Orleans 2, 000  miles. 

There  being  no  appropriation  applicable  to  the  Rock  Island  rapids, 
no  work  has  been  done  the  last  year. 

Amount  necessary  to  complete  the  work  according  to  plan     $500,000 
Amount  which  might  be  judiciously  expended  next  year-  •  50,000 

Should  it  be  found  next  summer  that  a  greater  amount,  and  diflFerent 
machinery  is  required  for  the  more  rapid  and  eflScient  prosecution  of 
the  work,  the  contractor  has  agreed  to  furnish  it,  he  promises  to  use 
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all  his  skill,  ingenuity  and  money  to  prosecnte  the  work  to  the  best 
advantage. 

I  am  sir,  very  respectful!}''  your  obedient  servant, 

JOHN  G.  FLOYD, 

United  States  Agent, 
Col.  J.  J.  Abbrt, 

Topographical  Engineers. 


APPENDIX  N. 


HoRNTOWN,  Va.,  November  13,  1858. 

Sir  :  In  accordance  with  paragraph  1224  of  Army  Regulations,  I 
have  the  honor  to  make  the  following  report  of  the  operations  upon 
which  I  have  been  engaged,  for  the  year  preceding  this  date.  The 
orders  which  assigned  me  to  duty,  and  thereby  relieved  me  from 
further  connexion  with  the  United  States  and  Mexican  Boundary 
Commission,  whose  labors  were  about  closing,  are  successively  as 
follows : 

SPECIAL  ORDERS.  NO.  100. 

War  Department,  Adjutant  Gbxeral's  Office, 

Washington,  July  9,  1857. 
1.  *  *  *  First  Lieutenant  N.  Michler,  Corps  of  Topographical 
Engineers,  will  hold  himself  in  readiness  for  duty  with  '^the  explo- 
ration and  verification  of  surveys  already  made  of  a  ship  canal  near 
the  Isthmus  of  Darien,''  and  will  receive  special  instructions  for  his 
government  from  the  War  Department. 


By  order  of  the  Secretary  of  War. 


COOPER, 

Adjutant  Oenercd. 


Adjutant  Gbnhral's  Office,  Washingtm,  July  13,  1857. 
Sir  :  The  duty  to  which  you  were  assigned  by  Special  Orders  No. 
100,  of  the  9th  inst.,  from  this  office,  having  been  placed  under  the 
general  control  of  the  Secretary  of  the  Navy,  the  Secretary  of  War 
directs  that  you  report  in  person  to  that  officer  for  instructions,  and 
render  such  co-operation  in  carrying  into  efifect  the  intentions  of 
Congress,  respecting  the  service  for  which  you  have  been  selected, 
as  it  may  be  in  your  power  to  affijrd. 

Very  respectfully,  your  obedient  servant, 

S.   COOPER, 

Adjutant  Oeneral, 
First  Lieut.  N.  Michler, 

Corps  Top.  Engineers,    Washingtxyn,  D.  0. 
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On  receipt  of  this  communication  I  called  in  person  upon  the 
Secretary  of  the  Navy,  to  inform  him  that  I  had  been  detailed  for 
this  interesting  duty.  Although  preparations  were  immediately  com- 
menced in  order  to  be  in  readiness  to  sail  for  the  Isthmus  as 
soon  as  a  suitable  season  arrived  for  working  there;  still  in  conse- 
quence of  unfinished  duties  connected  with  the  United  States  and 
Mexican  Boundary,  I  was  not  formally  relieved  from  that  Commission 
by  the  Secretary  of  the  Interior  until  the  last  days  of  September.  I 
then  had  the  honor  to  receive  the  follo^ving  instructions  from  the 
Navy  Department,  in  which  Lieutenant  Craven  and  myself  are 
directed  to  co-operate  in  executing  the  duty  assigned  us  : 

Navy  Department,  September  29,  1857. 

Gentlemen  :  The  10th  section  of  an  act  making  appropriations  for 
the  naval  service,  approved  March  3,  1857,  having  authorized  the 
Secretaries  of  War  and  Navy,  under  the  direction  of  the  President, 
to  employ  such  oflScers  of  the  army  and  navy  as  may  be  necessary  for 
the  purpose,  to  make  **  exploration  and  verification  of  the  surveys 
already  made  of  a  ship  canal  near  the  Isthmus  of  Darien,  to  connect 
the  waters  of  the  Pacific  and  Atlantic  by  the  Atrato  and  Truando 
rivers,''  you  have  been  selected  for  the  execution  of  this  service. 
The  duty  assigned  you  will  call  into  exercise  your  utmost  care  and 
abilities,  and  it  is  expected  that  by  a  cordial  co-operation,  the  survey 
in  all  of  its  details  will  be  thoroughly  and  successfully  accomplished. 
It  is  not  deemed  necessary  to  give  you  any  other  than  such  general 
instructions  as  may  be  deemed  necessary  for  your  guidance;  the  plan 
of  operations  will  necessarily  depend  on  such  contingencies  as  cannot 
here  be  anticipated. 

On  having  made  a  preparatory  reconnaissance,  you  will  exercise 
your  judgment  in  so  planning  your  work  as  to  insure  success,  always 
keeping  in  view  the  requirements  and  intention  of  the  act  of  Con- 
gress, and  so  carefully  examining  the  proposed  route  that  not  a  doubt 
may  remain  as  to  its  character.  Let  your  report  be  full  on  the 
matter,  embracing  every  requisite  detail.  Should  it  be  deemed 
advisable  to  commence  the  topographical  survey  on  the  Pacific  side, 
the  presentation  of  this  letter  will  be  sufficient  authority  to  the  com- 
manding officer  of  any  naval  vessel  that  may  be  at  Panama,  to  convey 
yourselves  and  party  to  Humboldt's  bay,  or  such  other  point  as  you 
may  desire,  provided  by  so  doing  other  more  important  duties  be  not 
interfered  with.  Should  it  be  impracticable  to  afford  you  a  passage, 
you  are  authorized  to  charter  or  purchase  a  bungo  for  the  purpose, 
and  any  naval  officer  to  whom  you  may  apply  for  provisions  or  assist- 
ance, is  hereby  directed  to  furnish  them.  Your  attention  is  specially 
called  to  the  preservation  of  the  health  of  your  party.  You  will 
communicate  with  this  department  by  every  opportunity  that  may 
offer.     Trusting  that  an  undertaking  which,   if  successful,  promises 
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snch  important  results  to  the  world,  may  be  fully  developed  by  your 
Bkill  and  energy, 

I  am,  respectfully,  your  obedient  servant, 

ISAAC.  TOUCEY. 
Lieutenant  T.  A.  Craven, 

United  States  Navy,  Bound  Brook,  N.  Y.,  and 
Lieutenant  N.  Michlbr, 

U.  8.  Top,  Engineers,   Washington,  D.  C. 

On  receipt  of  thecommunicationof  July  13,  1857,  having  conversed 
with  the  Secretary  of  the  Navy  in  reference  to  the  survey,  I  sub- 
mitted on  the  following  day  for  his  consideration,  a  plan  of  operations 
for  conducting  the  work,  embracing  the  organization  of  a  party;  its 
personnel  and  strength;  the  necessary  supplies  for  its  support,  and 
the  means  for  its  protection;  the  requisite  transportation  to  and  from 
the  scene  of  labor,  and  that  best  adapted  foe  the  navigation  of  the 
rivers  and  streams  to  be  examined  ;  the  necessary  instruments  for 
establishing  the  line,  and  deciding  upon  the  practicability  of  the  pro- 
posed canal;  the  requisite  preparations  for  preserving  and  collecting 
specimens  of  natural  history,  botany,  minerals,  and  geology;  and  also 
a  discussion  as  to  the  most  favorable  season  for  visiting  the  Isthmus 
of  Darien;  and  reasons  setting  forth  the  advantage  of  commencing 
labor  on  the  Pacific  side ;  in  fine,  an  estimate  of  the  amount  of  funds 
necessary  to  complete  both  field  and  office  work. 

A  passport  was  transmitted  to  me,  issued  from  the  Department  of 
State,  and  countersigned  by  his  excellency  the  minister  from  New 
Grenada,  who  commanded,  in  the  name  of  his  government,  a  safe 
transit  through  that  Territory.  An  interesting  correspondence  also 
passed  between  General  Cass  and  General  Herran,  in  reference  to  the 
importance  of  an  interoceanic  ship  canal,  and  the  latter  addressed  a  letter 
to  the  Minister  of  Foreign  Affairs  of  New  Grenada,  calling  on  his 
government  to  render  me  all  necessary  aid  and  legal  protection  in 
prosecuting  the  explorations  for  which  I  was  selected. 

The  detail  of  officers  having  been  made  by  the  two  departments, 
the  natural  division  of  duties  assigned  the  hydrographic  examinations 
of  the  harbor  at  the  termini  of  the  route,  both  on  the  Gulf  of  Darien 
and  the  Pacific  ocean,  to  Lieutenant  T.  A.  Craven,  of  the  navy,  and 
the  topographical  surveys  of  the  intermediate  land  and  river  sections 
to  myself.  Each  officer  accordingly  selected  his  own  assistants, 
organized  his  own  party,  and  obtained  the  necessary  instruments  for 
the  performance  of  his  own  specific  duties.  The  limited  amount  of 
the  appropriation  was  economized  by  the  greater  portion  of  the 
instruments  having  been  furnished  from  the  Topographical  Bureau 
and  the  Interior  Department,  the  Navy  Department  having  supplied 
the  vessel  and  crew  for  transporting  the  party  to  the  Isthmus.  On 
the  15th  of  October,  1857,  the  expedition  set  sail  from  New  York 
harbor  on  board  the  United  States  schooner  Yarina,  officered  by  Lieu- 
tenant Craven  and  Acting  Master  W.  L.  Bradford,  both  of  whom  had 
been  engaged  (previously)  for  some  weeks  in  getting  her  in  readiness 
for  sea.     As  she  lay  upon    the   water,    her   yacht-like    appearance 
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presented  a  pleasant  object  to  the  sight,  but  her  sailing  qualities 
proved  to  be  very  inferior.  Her  small  measurement  of  one  hundred 
and  forty  tons  did  not  offer  very  commodious  accommodations  for  the 
number  of  men  stowed  away  on  board.  After  a  successful  voyage,  we 
reached  Cartagena,  New  Grenada,  on  the  4th  of  November,  where 
we  stopped  to  lay  in  supplies  and  obtain  a  bungo,  or  river  boat,  for 
transporting  the  parties  and  their  effects  up  the  Atrato  and  Truando 
rivers.  At  last,  after  many  weeks  of  anxious  expectation,  the  Yarina, 
on  the  3d  of  December,  anchored  in  the  Qulf  of  Darien,  or  Uraba, 
off  Furbo,  or  Pisisi,  a  small  village  of  the  State  of  Cloco,  in  the  republic 
of  New  Grenada;  on  the  opposite  side  of  the  Gulf  lay  the  delta, 
formed  by  the  several  mouths  of  the  Atrato.  As  I  am  engaged  in 
preparing  a  detailed  report,  with  the  accompanying  plans  and  profiles 
of  the  route  surveyed  for  the  proposed  ship  canal,  to  be  presented  to 
the  Secretary  of  the  Navy,  1  will  not  now  enter  into  any  description 
of  the  country  passed  dver,  but  will  speak  in  general  terms  of  the 
expedition.  This  will  be  but  a  hasty  review  of  the  route  pursued  by 
the  party  under  my  charge,  and  the  manner  in  which  the  survey 
was  conducted,  compiled  principally  from  reports  of  my  proceedings 
furnished  the  heads  of  departments  at  different  intervals  of  time. 

Leaving  Lieutenant  Craven  to  speak  of  the  duty  assigned  him,  I 
shall  but  incidentally  refer  to  it,  only  so  far  as  to  show  the  connexion, 
if  any,  between  our  respective  labors.  Acting  Master  W.  L.  Brad- 
ford, with  a  small  party,  having  been  left  by  Lieutenant  Craven  in 
charge  of  the  schooner,  with  directions  to  survey  the  mouths  of  the 
Atrato,  and  the  Gulf  of  Darien  in  the  vicinity,  the  remaining  members 
of  the  expedition  left  the  Gulf  on  the  morning  of  the  9th  of  December, 
the  barquetona  La  Concha,  a  whale-boat,  and  two  life-boats,  forming 
the  flotilla  for  service  in  the  rivers ;  entering  the  mouth  of  the  Coquito, 
one  of  the  arms  or  Canos  of  the  Atrato,  a  short  distance  to  the  south 
of  the  Isla  del  Muerto,  we  soon  passed  through  it  into  that  of  Barba- 
coas.  Ascending  the  latter  you  first  meet  with  Caiio  Coco  Grande, 
and  a  few  miles  further  brings  you  to  the  Caflo  Yarena.  The  last  is 
called  by  the  natives  Rio  Madre,  (Mother  river,)  and  from  its  appear- 
ance well  deserves  the  name,  following  the  general  course  of  the  main 
stream;  it  is  a  broad,  deep,  and  magnificent  river.  We  continued  up 
the  Atrato  to  the  mouth  of  the  Truando,  a  distance  of  one  hundred 
miles,  and  only  two  miles  above  the  village  of  Boca  de  Lucio,  near 
the  junction  of  the  Atrato  and  Sucio.  In  this  distance  several  tribu- 
taries were  passed.  No  difficulty  was  experienced  in  getting  the 
boats  along.  Leaving  the  Atrato,  our  route  lay  up  the  Truando  for 
fifty-eight  miles  to  the  mouth  of  the  Nercua. 

Along  this  section  we  met  with  three  interesting  features  of  this 
stream,  first  the  *'lagunas''  or  lakes,  then  the  ** palisades,''  and  in 
the  third  place  the  ' '  saltos' '  or  falls.  The  intention  was  to  carry  the 
barquetona  up  to  the  falls  of  the  Truando,  there  establish  a  depot  of 
supplies,  and  commence  the  survey.  The  undertaking  proved  such 
a  difficult  one,  owing  to  the  condition  of  the  river,  that  after  ascend- 
ing a  little  over  twenty-eight  miles  it  was  deemed  impracticable  to 
proceed  any  higher.     A  camp  was  therefore  pitched  upon  a  short 
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distance  above  the  head  of  navigation,  her  freight  was  discharged, 
and  she  was  despatched  down  the  river  to  return  to  Cartagena  for 
more  provisions. 

On  the  28th  of  December,  1857,  Lieutenant  Craven  left  our  first 
CMop  with  his  party  in  the  whale-boat  and  one  of  the  life-boats,  to 
push  forward  up  the  Truando,  intending  to  move  on  as  fast  as  possible 
across  the  mountains  to  the  Pacific  ocean,  and  there  make  a  hydro- 
graphic  survey  of  that  coast  at  the  western  terminus  of  the  proposed 
route.  On  the  same  day  my  party  commenced  at  that  point  the  sur- 
vey of  the  Truando  river,  with  one  life-boat  and  one  Indian  canoe, 
which  had  recently  been  purchased  at  Boca  de  Sucio.  It  was  con- 
tinned  through  the  palisados  under  great  difficulties  and  disadvantages, 
and  up  to  the  saltos,  which  point  was  reached  on  the  22d  of  January. 
These  saltos,  or  falls,  are  a  succession  of  rapids  and  falls  nearly  four 
miles  in  extent,  formed  by  the  river  breaking  its  way  through  one  of 
the  spurs  of  the  Cordilleras.  The  survey  of  the  Truando  was  dis- 
continued nine  miles  above  the  head  of  the  saltos;  five  miles  above 
them  the  mouth  of  the  Nercua  is  reached,  and  here  the  route  leaves 
the  Truando,  and  follows  it  up  to  its  junction  with  the  Hingador,  a 
little  more  than  fourteen  miles;  the  survey  was,  however,  continued 
up  to  Tambo,  an  Indian  village  further  up  the  stream.  Ascending 
the  Hingador,  the  line  continues  along  it  for  three  miles  to  a  point 
where  the  Indian  trail  from  the  Nercua  to  the  Pacific  first  intersects 
that  stream.  Two  and  a  half  miles  aboTc  the  mouth  are  the  cataracts, 
over  five  hundred  feet  in  extent,  which  offer  one  of  the  most  pic- 
turesque scenes  along  the  route.  Nearly  sixteen  hundred  feet  above 
their  head  are  the  great  falls  of  the  Hingador,  surpassing  in  height 
and  beauty  many  of  those  in  our  own  country.  The  Indian  trail 
referred  to,  upon  leaving  the  valley  of  the  Nercua,  rises  at  once  upon* 
a  high  ridge  of  the  mountains;  the  ascent  is  very  steep  and  difficult.. 
From  the  Hingador  the  survey  followed  this  trail  across  the  Cordil  • 
leras  to  the  river  **Pie  de  Nercua,''  a  distance  of  nearly  eight  miles;: 
down  the  latter,  over  a  mile,  to  its  junction  with  the  Potumia,  and 
thence,  by  the  bed  of  the  last  stream,  two  miles  and  a  quarter  to  the 
first  mark  of  tidal  action.  A  narrow  estuary,  **  Estero  de  la  boca  de 
Potumia,"  and  **l8lade  la  Playa  de  Potumia,"  both  together  two 
miles,  are  then  crossed,  and  you  stand  upon  the  shore  of  the  Pacific 
ocean.  Striking  the  Hingador  a  short  distance  above  the  **  great 
falls,"  the  trail  at  first  continues  along  its  valley,  crossing  the  main- 
stream three  different  times,  and  also  two  small  tributaries,  in  less 
than  a  mile.  It  then  leads  over  a  series  of  parallel  ridges  to  the 
banks  of  the  Potumia.  The  Hingador  flows  towards  the  southeast^ 
and,  after  many  miles  of  wandering,  its  waters  find  their  way  through 
other  channels  to  the  Atlantic.  A  walk  of  scarcely  two  miles  beyond 
it,  over  the  summit  of  the  mountains,  brings  you  to  the  bed  of  a 
creek  coursing  towards  the  southwest,  the  Chuperador.  This  stream^ 
together  with  a  small  branch  passed  previous  to  reaching  it,  form  the 
first  drains  leading  towards  the  Pacific.  Beyond  the  Chuperador,- 
three  miles  and  a  half  distant,  a  broad  and  beautiful  stream,  the 
Chupepi,  is  forded,  and  a  little  further  on  we  find  two  of  its  branches; 

Vol.  ii 82 


1298  BEPOKT   OP  THE 

flowing  into  the  Paraenchichi ;  their  united  waters  are  borne  by  the 
latter  on  towards  the  great  outlet,  and  in  a  few  hours  are  mingled 
with  and  lost  among  the  ocean^s  waves.  On  the  10th  of  February 
the  survey  from  our  first  camp  on  the  Truando,  up  that  river,  the 
Nercua,  the  Hingador,  across  the  Cordilleras,  and  down  the  Potumia 
to  the  Pacific,  including  the  **Isla  de  la  Playa/'  was  completed.  On 
the  same  day  the  party  started  to  return  to  the  Atlantic,  following 
the  same  route  back.  Lieutenant  Craven  had  passed,  on  his  way 
back  from  the  Pacific  to  the  Gulf,  the  surveying  party  working  up 
the  Nercua.  At  noon  on  the  18th  of  February  my  party  passed  our 
first  camp  on  the  Truando,  and  the  survey  was  resumed  of  the  lower 
portion  of  that  river,  and  completed  to  its  junction  with  the  Atrato 
by  the  23d.  A  line  of  levels  has  been  run  and  a  complete  topo- 
graphical survey  made  between  the  village  of  Boca  de  Sucio,  near  the 
mouth  of  the  Truando,  and  the  Pacific  ocean.  The  Atrato  had,  in 
the  meantime,  been  mapped  for  a  few  miles  above  the  Truando,  as 
well  as  the  Sucio  and  Saluqui  rivers  for  short  distances  above  their 
junctions  with  the  Atrato.  From  the  commencement  of  the  survey 
I  had  placed  Mr.  John  de  la  Camp  in  charge  of  the  party  running  the 
line  of  levels;  he  was  assisted  by  Messrs.  J.  Schmitt,  E.  P.  Herrick, 
and  W.  Hawley,  the  former  making  sketches  of  the  route  to  delineate 
its  topographical  features.  The  results  of  their  arduous  labors  too 
faithfully  prove  the  excellency  of  their  work  to  need  further  com- 
mendation from  my  hands.  On  arriving  at  Boca  de  Sucio  we  learned 
with  much  regret  that  the  barquetona  La  Concha  had  not  yet  returned 
from  Cartagena.  The  opportune  arrival  of  a  bungo  from  Quibdo, 
however,  enabled  me  to  despatch  two  of  my  assistants  and  a  large 
part  of  my  men  down  to  the  **  Yarina"  lying  in  the  gulf,  retaining 
Mr.  de  la  Camp's  party,  with  the  addition  of  Mr.  W.  H.  W.  Camp- 
'bell,  to  assist  in  the  survey  of  the  Atrato.  On  the  morning  of  the 
54^h  of  February  this  was  commenced  at  the  mouth  of  the  Truando, 
;and  continued  from  day  to  day  without  interruption,  and  ended  on 
the  3d  of  March  at  the  mouth  of  the  Coquito  Cano.  A  few  days 
after  it  was  carried  across  the  Gulf  of  Darien  to  the  village  of  Turbo 
•or  Pisisi.  A  few  days  after  leaving  Boca  de  Sucio  the  **  concha' ' 
'was  met.  She  relieved  our  life-boat,  the  Fannie,  and  our  two  canoes 
from  their  heavy  loads,  and  enabled  the  party  to  proceed  more  expe- 
•flitiously.  In  addition  to  an  examination  of  the  geological  formation 
<)f  the  country,  and  the  search  after  mineralogical  specimens,  one  of 
imy  assistants,  Mr.  A.  C.  W.  Schott,  made  valuable  botanical  collec- 
tions, and  many  hundreds  of  specimens  of  natural  history,  birds,  fish, 
mammals,  and  reptiles  of  the  country,  were  procured  by  him,  assisted 
by  William  and  Charles  Wood,  two  of  the  party,  and  are  now 
ideposited  in  the  Smithsonian  Institute  for  examination.  In  addition 
to  the  survey  of  the  route,  numerous  meteorological  observations  and 
an  interesting  set  of  barometrical  measurements  were  made  by  As- 
•eistant  W.  H.  W.  Campbell ;  also  astronomical  determinations  by 
(iflj'^self  at  the  principal  points  of  the  route,  such  as  Turbo,  junction 
€f  the  Atrato  and  Hondo,  Boca  de  Sucio,  Camp  Toucey,  Tocame, 
tfaDs  of  the  Truando,  mouth  of  the  Nercua,  Tambo,  la  Isla  de  la 
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Playa,  on  the  Pacific,  besides  intermediate  points;  the  falls  of  the 
Truando  were  determined  in  absolute  longitude  by  the  meridian  tran- 
sits of  the  moon  and  moon-culminating  stars  for  one  limation.  Mr. 
L.  Doser  accompanied  the  expedition  as  computer,  and  has  been  dili- 
gently engaged  since  the  return  of  the  expedition  in  attending  to  the 
line  of  duty  specially  assigned  to  him. 

Mr.  William  Kennish,  who  was  appointed  guide,  from  his  knowledge 
of  this  route,  the  examination  of  which  the  act  of  Congress  explicitly 
directs,  had  been  previously  sent  under  the  patronage  of  an  enter- 
prising gentleman  of  New  York,  Mr.  Frederick  M.  Kelley,  to  examine 
and  report  upon  its  practicability  for  an  inter-oceanic  ship  canal ;  the 
duty  assigned  the  officers  accompanying  this  expedition  were  *  *  to  make 
exploration  and  verification  of  the  surveys  already  made,"  by  and 
under  his  directions.  Mr.  Kennish  was  attached  to  Lieutenant  Cra- 
ven's party  as  far  as  the  Nercua,  when,  that  officer  having  obtained 
the  services  of  a  Choco  Indian  to  guide  him  across  the  mountains,  de- 
tached him  and  directed  him  to  report  to  me.  Having  completed  my 
final  work  at  Turbo  or  Pisisi,  by  determining  its  astronomical  position, 
I  awaited  the  termination  of  the  labors  of  the  party  engaged  in  the 
hydrographic  survey  of  a  portion  of  the  Gulf  of  Darien,  and  the 
examination  of  several  mouths  of  the  Atrato  by  Lieutenant  Craven. 

Some  delay  was  experienced  in  the  gulf  survey  by  the  necessity 
which  induced  Mr.  Bradford  to  sail  for  Cartagena  in  search  of  the  long 
missing  barquetona  **La  Concha",  thought  to  have  been  lost  on  her 
return  passage.  On  the  23d  of  March  the  **  Yarina"  set  sail  from  the 
Gulf  of  Darien  for  the  more  congenial  port  of  Cartagena.  After  re- 
maining there  for  several  days,  she  again  weighed  anchor  homeward 
bound,  and  on  the  2nd  of  May  entered  New  York  harbor. 

Soon  after  our  arrival  there  I  was  directed  to  report  in  person  to  the 
Hon,  Secretary  of  the  Navy,  at  Washington. 

But  a  few  days  ago  I  had  the  honor  to  receive  a  communication  from 
the  Navy  Department,  of  which  the  following  is  a  copy  : 

Navy  Department,  November  6th  1858. 

Sir  :  The  department  desires  that  you  will  submit  to  it  at  the  earliest 
day  practicable,  the  report,  plans,  and  profiles  of  that  portion  of  the 
survey  of  the  Isthmus  of  Darien  of  which  you  took  notes  and  observa- 
tions. 

I  am,  respectfully,  your  obedient  servant, 

ISAAC  TOUCEY. 
1st  Lieutenant  N.  Michler, 

U,  S.  Corps  Topographical  Engineers,  Washington,  D,  C. 

While  awaiting  the  above  orders,  I  have  been  directed  by  special 
instructions  from  the  War  Department,  in  addition  to  my  other  duties, 
to  assist  the  commissioners  on  the  part  of  Maryland  and  Virginia, 
Thomas  I.  Lee,  esq.,  and  Angus  W.  McDonald,  esq.,  in  tracing  and 
marking  the  boundary  lines  between  their  respective  States.  On  the 
19th  of  September  last  I  accompanied  the  commissioners  to  indentify 
the  position  of  Fairfax  stone  at  the  head  waters  of  the  Potomac,  the 
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initial  point  of  the  western  meridian  boundary.  Soon  after  we  visited 
the  line  on  the  eastern  shore  between  the  Atlantic  and  Chesapeake 
bay,  and  the  result  of  this  examination  was  to  request  me  to  ^'obtain 
by  actnal  survey  as  accurately  as  possible,  a  plat  of  the  old  Scar- 
borough line,  traced  somewhere  about  the  year  1668  from  the  mouth 
of  the  Pocomoke  to  the  sounds  near  the  sea,  and  also  a  continuation  of 
this  line  westwardly  along  and  near  the  north  shore  of  Pocomoke  bay 
to  Tangier  sound."  This  duty  I  have  been  engaged  on  for  the  last 
two  weeks,  and  expect  to  accomplish  it  by  the  end  of  this  month. 
At  that  time  I  will  repair  to  Washington,  and  take  up  the  report  of 
the  inter-oceanic  ship  canal  survey. 

I  am,  sir,  very  respectfully,  your  obedient  servant, 

N.  MICHLER, 
Lieutenant  Topographtoal  Engineers^  U.  8.  Armjf. 

Colonel  J.  J.  Abebt, 

Bureau  cf  Topographical  EngvMerB. 
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Camp  Floyd,  Utah  Tebbitobt, 

October  14,  1858. 

Sir:  I  have  the  honor  to  acknowledge  the  receipt  (yesterday)  of 
circular  of  August  16,  referring  officers  of  the  corps  to  paragraph  1224 
of  the  regulations  1857.  It  would  give  me  great  pleasure,  had  I  the 
time,  to  present  in  detail  the  duties  upon  which  I  have  been  engaged 
since  I  was  relieved  from  the  Coast  Survey,  in  February  last;  but  as 
I  am  under  orders  to  proceed,  as  soon  as  practicable,  west  about  one 
hundred  miles,  to  make  a  reconnaissance  in  that  direction  preparatory 
to  the  discovery,  if  possible,  of  a  new  route  to  California,  I  trust  the 
brief  report  which  I  shall  at  present  make  will  suffice;  particularly  as 
I  expect  to  make  a  more  complete  one  during  the  winter,  after  active 
operations  in  the  field  shall  have  closed. 

I  arrived  at  Fort  Leavenworth  on  the  23d  April,  in  obedience  to 
orders  from  headquarters  of  the  army,  directing  me  to  report  to  the 
officer  commanding  the  reinforcements  for  Utah.  My  assistants.  Cap- 
tain Abert,  2d  Lieutenant  J.  L.  K.  Smith,  and  Brevet  2d  Lieutenant 
H.  S.  Putnam,  Corps  of  Topographical  Engineers,  who  had  also  been 
directed  to  report  to  the  same  officer,  were  on  the  ground  at  the  same 
date.  The  officer  commanding  the  reinforcements  not  arriving  at 
Fort  Leavenworth  till  the  evening  of  the  14th  May,  I  was  not  enabled 
to  report  to  him  till  the  15th  of  that  month.  But  all  this  while,  and 
until  the  31st  of  said  month,  my  assistants  an(J  party  were  not  idle. 
The  subalterns,  not  having  had  any  experience  in  the  use  of  astronom- 
ical and  magnetic  instruments,  were  set  to  work  with  Uie  transit, 
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Bextant,  magnetometer,  and  dipcircle,  and  practiced  in  the  solution 
of  the  necessary  problems  which  came  up. 

Having  received  orders  from  the  headquarters  of  the  Utah  forces, 
May  17,  to  cause  maps  and  itineraries  of  the  route  from  Fort  Leaven- 
worth to  the  Utah  country  to  be  prepared  and  furnished  to  the  com- 
manders of  the  several  columns  and  to  headquarters,  my  assistants 
were  also  engaged  in  this  work  and  the  necessary  maps  and  itinera- 
ries furnished  as  directed. 

My  proper  position  as  chief  of  the  department  was  with  Brevet 
Brigadier  General  Harney,  commanding;  but  wishing  to  place  my 
assistants.  Lieutenants  Smith  and  Putnam,  as  well  as  the  topographi- 
cal party  generally,  in  the  routine  of  field  duty,  with  the  consent  of 
the  general  I  took  charge  of  the  party  as  far  as  Fort  Kearney,  leaving 
Port  Leavenworth  on  the  31st  May  and  arriving  at  Fort  Kearney 
June  17.  Captain  Abort  (news  having  been  received  of  the  pacifica- 
tion of  affairs  in  Utah)  had  been  relieved  from  duty  with  the  Utah 
forces,  by  virtue  of  Special  Orders  No.  74,  issued  from  the  War 
Department,  adjutant  general's  office.  May  15  and  May  26,  he  left  for 
Louisville,  Kentucky,  to  take  charge  of  the  operations  of  which 
Lieutenant  Colonel  Long  had  had  charge. 

Brevet  Brigadier  General  Harney,  commanding  Utah  forces,  arrived 
at  Fort  Kearney  June  25,  and  I  joined  him  at  that  post  June  29, 
leaving  Lieutenant  J.  L.  K.  Smith  in  charge  of  topographical  party. 

I  remained  with  headquarters  till  July  17,  when  General  Harney 
having  received  orders  No.  17  from  the  headquarters  of  the  army, 
directing  a  new  disposition  of  the  Utah  forces,  and  him  to  take  post 
at  St.  Louis  in  command  of  the  department  of  the  west,  I  left  Cotton- 
wood spring  July  17,  in  obedience  to  General  Order  No.  7,  Utah 
forces,  July  12,  directing  me  without  unnecessary  delay  to  repair  to 
headquarters  department  of  Utah,  and  report  to  Brevet  Brigadier 
General  Johnston,  commanding.  I  arrived  at  Camp  Floyd,  the  head- 
quarters department  of  Utah,  August  19,  and  reported  myself  to 
General  Johnston  the  same  day.  August  23  I  reported  myself  to 
Major  Porter,  assistant  adjutant  general,  ready  to  explore  a  new 
route  for  a  wagon  road  between  Camp  Floyd  and  Fort  Bridger,  which 
the  general  had  in  contemplation.  The  same  day  were  issued  the 
necessary  orders  directing  the  movement,  and  an  escort  of  one  officer 
and  twenty  men  detailed  to  report  to  me.  A  copy  of  my  instructions 
is  herewith  enclosed,  marked  A. 

I  left  Camp  Floyd  on  the  25th  August,  in  prosecution  of  the  duty, 
and  returned  September  12,  having  been  eminently  successful.  The 
route  reported  by  me  as  practicable  was  from  Camp  Floyd  to  the 
mouth  of  Timpanogos  River  canon,  via  Lehi,  Lake  City,  and  Pleasant 
Grove;  thence  up  the  valley  of  the  Timpanogos  to  its  northeasterly 
source;  thence  across  the  divide  to  Silver  creek;  thence  down  the 
valley  of  Silver  creek  to  the  old  Salt  Lake  City  road,  called  the 
** Parley's  Park  road;''  thence  by  this  road  over  the  divide  to  the 
Weber  river;  thence  down  the  valley  of  the  Weber  to  the  mouth  of 
White  Clay  creek,  (Morin's  Fork;)  thence  up  the  valley  of  the  White 
Clay  creek  to  one  of  its  eastwardly  sources;  and  thence  across  the 
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head  waters  of  Yellow  creek,  Bear  river,  Sulphur  creek,  and  Muddy 
fork  in  an  almost  direct  course  to  Fort  Bridger,  the  whole  distance 
being  155  miles,  about  the  same  as  by  the  old  road  through  Echo 
caflon  and  Salt  Lake  City.  I  enclose  a  map  with  the  route  sketched 
upon  it.  I  also  determined  the  connexions  between  the  new  route 
and  the  old  one,  to  wit:  down  the  Weber  about  five  miles,  down  the 
Sulphur  about  four,  and  also  down  the  Muddy  about  three — three 
connexions.  The  route  I  found  far  superior  to  the  old  one  in  all  the 
essentials  of  a  good  wagon  road  in  this  country;  the  water  and  grass 
very  abundant,  and  the  wood  as  much  so  if  not  more  abundant  than 
on  the  other  road,  and  the  grades  of  the  hills  and  mountain  passes  far 
better.  Having  reported  favorably  of  the  route,  the  general  com- 
manding directed,  under  date  of  September  14,  a  detachment  of  one 
officer,  five  non-commissioned  officers,  and  fifty  privates  to  work  the 
road,  under  my  direction,  from  Camp  Floyd,  and  a  party  of  one  officer 
and  thirty  men,  also  under  my  direction,  to  work  the  road  from  Fort 
Bridger.  I  enclose  a  copy  of  the  orders,  marked  B.  The  road  was 
opened  by  the  6th  of  the  present  month,  and  already  a  number  of 
trains  have  passed  over  it,  and  pronounce  it  a  most  excellent  route. 
Indeed,  the  indications  are  that  as  soon  as  it  becomes  more  packed 
and  worn  it  will  take  all  the  travel  into  the  Salt  Lake  valley  towards 
this  quarter;  and  should  a  direct  route  from  the  head  or  foot  of  Utah 
lake  to  Carson  valley  be  found,  take  all  the  travel  from  the  States  to 
California.  Lieutenant  Bryan's  route  to  Fort  Bridger,  in  connex- 
ion with  that  I  have  surveyed  and  opened  from  Fort  Bridger  to  Camp 
Floyd,  would  then,  with  that  to  Carson  valley,  form  a  very  direct 
route  all  the  way  to  California.  It  is  in  order  to  the  effectuation  of 
this  object  that  I  am  now,  under  the  orders  of  General  Johnston, 
making  preparations  for  an  immediate  exploration  west  from  this 
camp  for  about  one  hundred  miles;  the  purpose  being,  if  possible, 
before  winter,  to  find  a  route  heading  the  great  desert  (the  chief 
obstacle  to  the  route)  to  the  south,  and  thus  prepare  the  way  for  a 
successful  survey  all  the  way  through  to  the  Pacific  next  season. 

I  would  also  state  that  I  have  taken  notes  of  the  travelled  route 
from  Fort  Leavenworth  via  Fort  Laramie  to  this  camp,  and  have  the 
means,  when  leisure  will  permit,  to  get  up  a  map  and  itinerary  of 
distances,  wood,  water,  and  grass,  which,  under  the  changes  that 
have  been  made  in  the  route,  cannot  fail  to  be  of  service  to  the  army 
and  to  emigrants.  I  hope,  also,  to  be  able  to  illustrate  some  of  the 
more  notable  features  of  the  route  by  photographic  impressions,  the 
negatives  of  which  have  been  taken. 

The  topographical  party  under  Lieutenant  Smith  arrived  at  head- 
quarters. Camp  Floyd,  September  15,  and  on  the  18th  returned  by 
my  direction  to  Fort  Bridger,  with  the  necessary  instruments  for  the 
survey  of  the  military  reserve  of  that  post,  agreeably  to  the  orders  of 
the  War  Department.  On  the  3d,  4th,  and  5th  September  I  was  at 
Fort  Bridger,  and  found  Lieutenant  Putnam  engaged  in  surveying 
and  establishing  the  boundaries  of  the  reserve,  twenty  by  twenty-five 
miles,  and  Lieutenant  Smith  about  to  set  out  with  another  party  for 
the  survey  of  the  streams  and  other  topographical  features  of  the 
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interior.  The  corners  I  have  directed  to  be  designated  by  heavy 
blocks  of  stone,  sunk  firmly  in  the  earth  and  marked  on  each  interior 
face  U.  S.  R.,  and  the  sides  by  wooden  posts,  placed  a  mile  apart  and 
also  marked  U.  S.  R.  Lieutenants  Smith  and  Putnam  and  assistants 
are  to  return  to  headquarters  as  soon  as  they  finish  their  present 
work,  or  at  least  before  the  snows  will  prevent. 

During  the  winter  I  hope  to  prepare  a  map  of  this  region  of  coun- 
try, embracing  all  the  information  which  has  beeji  obtained  up  to  the 
present  moment,  and  accompany  it  with  a  report  of  all  that  has  been 
accomplished  by  the  party. 

I  am,  very  respectfully,  sir,  your  obedient  servant, 

J.  H.  SIMPSON, 
Captain  of  Corps  Topographical  Engineers. 
Colonel  J.  J.  Abbbt, 

Chi^  of  Corps  Topographical  Engineers. 
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XXIV. 

Ordnakce  Ofpice, 
Washington^  November  1,  1858. 

Sir:  The  following  report  of  the  principal  operations  of  the  ord- 
nance department  during  the  past  fiscal  year,  is  respectfully  submitted: 

The  duties  of  thitf  department  are,  as  frequently  stated  in  annual 
reports,  to  provide  and  furnish  ordnance  and  ordnance  stores  of  every 
description  for  the  use  of  the  regular  troops,  and  for  the  permanent  for- 
tifications and  other  military  posts  of  the  United  States;  also  the  annual 
supplies  for  arming  and  equipping  the  whole  body  of  the  militia. 
They  include  the  preparation  of  estimates  for  those  objects,  the 
direction  under  the  sanction  of  the  War  Department,  and  the  super- 
vision of  all  expenditures  therefor,  and  of  all  operations  at  the  gov- 
ernment armories  and  arsenals,  the  care  and  preservation  of  all  mili- 
tary supplies  and  other  public  property  at  those  places;  the  inspection 
and  proof  of  all  cannon,  small  arms,  equipments  and  ammunition  pur- 
chased and  fabricated  for  the  government,  the  examination  of  all 
requisitions  for  arms  or  other  ordnance  stores  for  the  regular  troops 
and  the  militia;  the  ordering  of  proper  quantities  of  them  to  the 
difierent  points  where  wanted,  with  the  transportation  and  delivery 
of  those  supplied  to  the  States  and  Territories,  and  the  enforcement 
of  proper  and  regular  accountability  for  all  property  of  this  description 
belonging  to  the  United  States.  The  annexed  statement  D.  shows 
that  these  duties  require,  for  their  prompt  and  efficient  discharge,  two 
additional  field  officers  and  eighteen  lieutenants,  and  indicate  the 
necessity  of  an  increase  of  the  ordnance  corps  to  that  extent. 

As  the  operations  of  the  past  year  in  the  discharge  of  these  duties 
can  be  more  readily  referred  to  by  placing  them  under  their  appro- 
priate heads,  they  will  be  so  arranged  in  this  report. 

Funds. 

Amount,  as  per  last  year's  report,  undrawn  from  the 

Treasury  July  1st,  1857 $493,868  57 

In  hands  of  disbursing  officers,  same  date 62,434  78 

Amount  of  appropriations  for  the  fiscal  year  1857-58 
including  the  appropriation  for  arming  and  equip- 
ping the  militia 1,735,517  10 

Received  during  the  year  for  charges  on  account  of 

damages  to,  and  lost  arms,  and  from  other  sources         42,847  75 

2,334,668  20 


Expenditures  during  the  year $1,893, 112  11 

Remaining  in  hands  of  disbursing  officers  June  30,  1858  56, 029  97 

Remaining  in  the  treasury  undrawn,  same  date 385,535  12 

2,334,668  20 
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The  separate  expenditures  from  each  appropriation  will  be  stated 
nnder  the  respective  heads  as  they  occur  hereafter  in  this  report. 

The  accounts  of  the  disbursing  officers  of  this  department  have  all 
been  rendered. 

The  estimates  for  the  next  fiscal  year  have  been  carefully  prepared 
and  are  restricted  to  the  amount  that  may  be  judiciously  and  econom- 
ically applied  to  the  wants  of  the  service. 

Armament  of  Fortificaiions. 

The  expenditures  from  this  appropriation  for  the  fiscal  year  amount 
to  $184,888  13,  and  the  principal  articles  procured  by  purchase  and 
fabrication  are  as  follows: 

9  10-inch  columbiads. 
38  8-inch  columbiads. 
70  42-pounder  guns. 
61  24 -pounder  flank  defence  howitzers. 

1  12-pounder  gun. 
20  42-pounder  casemate  carriages. 
27  8-inch  casemate  carriages. 
25  8-inch  barbette  carriages. 

3  10-inch  barbette  carriages. 

4  12-pounder  carriages. 

4  8-inch  seige  mortar  beds. 
4  stone  mortar  beds. 
100  10-inch  and  877  8-inch  shot. 
13,219  42-pounder  shot. 

400  10-inch  and  2520  8-inch  shells. 
Extensive  repairs  have  also  been  made  to  the  armaments  of  several 
of  the  forts.     There  has  not  been  sufficient  time  yet  since  the  author- 
ization of  experiments  to  test  gun  metals  for  more  than  to  make  the 
preliminary  preparations;  the  work  is  in  hand  and  in  a  good  state  of 

Erogress.  In  my  former  reports  I  have  referred  to  the  difficulty  of 
eeping  wooden  gun-carriagea  in  a  serviceable  condition  at  ungar- 
risoned  posts.  Most  of  our  permanent  fortifications  are  usually  without 
garrisons,  and  it  is  a  question  whether  the  maintenance  of  permanent 
garrisons  at  them,  independently  of  other  military  advantages,  may  not 
be  a  measure  of  true  economy  by  saving  more  in  the  preservation  of 
the  armament  and  other  public  property  than  would  cover  the  cost  of 
the  maintenance  of  an  adequate  artillery  force  at  each.  The  substitution 
of  wrought  iron  for  wood  as  a  material  for  gun-carriages  has  been  the 
subject  of  experiment.  Two  carriages  of  wrought  iron  for  barbette 
and  casemate  batteries  have  been  constructed  and  submitted  to  severe 
and  extensive  trials  under  the  examination  of  a  board  of  ordnance 
and  artillery  officers.  The  result  of  the  trials  enabled  the  board  to 
report  most  favorably  of  the  entire  suitableness  of  wrought  iron  for 
carriages  of  position,  and  of  its  superiority  over  wood  for  such 
purposes,  leaving  nothing  to  be  determined  but  a  few  details  of  con- 
struction before  they  are  extensively  made  and  introduced  into  our 
fortifications.     The  substitution  of  this  more  durable  material  than 
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wood  for  gun-carriages  will  not,  however,  obviate  the  necessity  of 
the  presence  of  a  garrison;  for  it  is  apparent  that  no  structures,  how- 
ever faithfully  made  or  of  whatever  material,  can  be  left  uncared  for 
without  suffering  damage. 

Every  day's  experience  is  more  and  more  convincing  of  the  neces- 
sity for  a  national  manufactory  of  cannon  and  projectiles.  The  pre- 
cautions which  we  are  now  compelled  to  adopt  in  order  to  insure  as 
far  as  possible  the  use  of  none  but  safe  and  reliable  material  for  the 
fabrication  of  iron  cannon  involve  the  same  cost  at  each  of  the  pri- 
vate foundries  as  would  be  required  for  a  national  armory  of  this 
kind.  When  multiplied  by  the  number  of  private  foundries  where 
government  cannon  are  made,  and  where  the  materials  and  manufac- 
ture have  to  be  severally  tested,  the  product  shows  a  cost  which 
forms  of  itself  exclusive  of  other  manifest  considerations,  an  ample 
argument  in  favor  of  the  erection  of  a  national  foundry.  This  is  a 
matter  which  has  been  fully  investigated  and  frequently  considered 
by  Congress,  and  I  believe  there  has  been  little,  if  any,  diversity  of 
opinion  in  regard  to  its  expediency. 

Ordnance,  ordnance  stores,  and  supplies. 


There  has  been  expended  from  this  appropriation  during  the  fiscal 
I     .  year  the  sum  of  $392,335  35,  and  the  principal  articles  procured  by 

r.  purchase  and  fabrication  at  the  arsenals  are  as  follows: 

4  12-pounder  bronze  guns. 
1  6-pounder  bronze  gun. 

1  32-pounder  bronze  howitzer. 
69  field  carriages,  caissons  and  travelling  forges. 

8  12-pounder  siege  carriages. 
16  24-pounder  siege  carriages. 

8  18-pounder  siege  carriages. 
12  10-inch  siege  mortar  beds. 

9  8 -inch  siege  mortar  beds. 
,_                                   1  42-pounder  casemate  carriage. 
^"                             1,740  Sharp's  carbines. 

2  Burnside  carbines. 
1  double  gun,  Richards'  make. 

826  Colt's  pistols. 
1,000  cavalry  sabres. 
fH  53  12-pounder  cannon  balls. 

jl  105  8-inch  mortar  shells. 

"  2,000  spherical  case  shot,  different  calibres. 

3,721  infantry  cartridge  boxes. 
600         ''  ''        box  belts. 

100         *'       waist  belts. 
1,308         **       bayonet  belts. 
3,037  bayonet  scabbards,  with  frogs. 
200  cartridge  boxes  for  Burnside  carbines. 
200  pistol  cartridge  boxes. 
561  waist-belts  for  sword-bayonets. 
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1,501  sets  of  horse  equipments. 

170  Hope's  saddles. 
5,033  saddle  blankets. 

6, 629  rounds  fixed  ammunition  for  field  artillery. 
3,016,200  cartridges  for  small  arms. 
9,362,634  percussion  caps  for  small  arms. 
6,166,500  Maynard  primers. 
139,500  friction  primers. 
38,251  pounds  laboratory  paper. 
The  arms,  equipments,  ammunition,  and  other  ordnance  supplies 
which  have  been  furnished  for  the  regular  service  during  the  year 
are  specified  in  statement   C,    hereto  annexed.      With   a  view  to 
obtaining  the  best  form  of  horse  equipments  for  mounted  troops  four 
patterns  of  saddles  are  now  in  service,  but  the  reports,  as  yet  re- 
ceived, have  not  warranted  the  preference  of  either  to  the  exclusion 
of  the  others. 

Arming  and  equipping  the  militia. 

The  expenditures  from  this  appropriation  during  the  fiscal  year  have 
been  $257,594  44,  and  the  principal  articles  procured  by  purchase 
and  fabrication  at  the  arsenals  as  follows: 
10  6-pounder  bronze  guns. 
10  24-pounder  bronze  howitzers. 
19  6-pounder  gun-carriages. 
500  Sharp's  carbines. 
7,250  Colt's  pistols. 
500  non-commissioned  oflBcers'  swords. 
10,000  infantry  cartridge  boxes. 
8, 500  cartridge-box  belta. 
6, 300  bayonet  scabbards,  with  frogs. 
7,900  waist  belts. 
5,500  gun  slings. 
828  rifle  cartridge  boxes. 
500  rifle  pouches. 
1,750  rifle  waist  belts. 
500  flask  and  pouch  belts. 
500  waist  belts  for  rifle  sword  bayonets. 
493  sabre  and  artillery  sword  belts. 
The  apportionment  of  arms  to  the  several  States  and  Territories 
according  to  law,  and  the  supplies  which  have  been  furnished  to  the 
militia  during  the  year  on  the  requisitions  of  the  governors  of  each, 
are  set  forth  in  the  accompanying  statements,  marked  A  and  B.     By 
your  authority  the  rifle  muskets  of  the  model  of  1855  are  issued  to 
the  States,  some  of  the  States  having  been  so  furnished.     It  is  believed 
that  this  arrangement  will  have  a  beneficial  effect,  as  the  high  finish 
and  attractive  appearance  of  the  arm  will  not  only  encourage  a  mili- 
tary spirit  in  the  militia,  but  will  tend  to  coimteract  efforts  that  are 
being  made  to  induce  requisitions  from  State  authorities  for  arms  of 
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private  manufacture,  that  are  more  suitable  for  predatory  warfare 
and  personal  rencontres  than  for  the  use  of  the  militia  of  the  country. 
The  building  for  an  armory  for  the  volunteers  of  the  District  of 
Columbia  has  been  completed,  and  is  used  by  them.  An  enlisted 
man  of  the  ordnance  department  has  the  charge  of  it  until  some  other 
arrangement  can  be  made  for  its  custody. 

National  armoriea. 

The  expenditures  at  these  armories  during  the  fiscal  year  have 
been  as  follows: 


Harper's  Ferry 
armory. 


Springfield  ar- 
mory. 


Total. 


Hanufacture  of  arms,  appenda^,  tools, 
&c.,  and  purchase  of  materiius  for  the 
same ; 

For  repairs,  improrements,  and  new  ma- 
chinery, indnding  buildlngB 


$196,277  72 
25,044  6S 


$189,431  60 
117,096  41 


$384,709  22 
142, 141  09 


220,322  40 


306,627  91 


626,860  31 


The  reports  of  the  superintendents,  accompanying  this,  specify  in 
detail  the  work  that  has  been  done  at  each  of  the  armories  during 
the  year. 

I  stated  in  my  report  for  the  year  ending  June  30,  1857,  that  2,015 
of  the  new  rifle  muskets  had  been  finished  at  Springfield.  At  that 
time  none  had  yet  been  finished  at  Harper's  Ferry.  Since  then,  up 
to  June  30,  1858,  19,785  rifle  muskets  and  1,719  rifles,  both  of  the 
model  of  1855,  have  been  manufactured  at  these  two  armories ; 
besides  which  a  considerable  number  of  arms  of  old  patterns  have 
been  rifled  and  rendered  suitable  for  long  ranges.  At  Springfield  a 
new  dam,  and  a  forging  and  machine  shop  have  been  nearly  com- 
pleted; operations  of  the  armory  being  now  carried  on  in  the  latter. 
The  dam  is  entirely  finished.  The  whole,  in  point  of  excellence  and 
durability  will  be  unsurpassed. 

Arsenals. 

There  are  in  the  United  States  twenty-three  occupied  arsenals, 
including  the  depots  in  Texas,  New  Mexico,  and  Washington  Terri- 
tory. In  my  last  report  I  referred  to  the  acquisition  of  a  site  for 
an  arsenal  in  Texas,  and  of  the  representations  which  were  afterwards 
made  against  the  site  so  acquired.  Since  then  the  officer  assigned  to 
the  construction  of  that  arsenal  has  made  a  report  in  favor  of  a  posi- 
tion in  the  city  of  San  Antonio,  and  that  report  having  the  approval 
of  this  office  awaits  your  sanction.  No  suitable  site  has  yet  been 
found  for  the  depot  in  New  Mexico;  and  the  site  selected  for  a  depot 
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at  Fort  Vancouver  having  been  found  to  be  interfered  with  by  the 

Cessory  claims  of  British  subjects,  the  project  of  building  there 
been  abandoned  for  the  present  by  your  authority. 

The  erection  of  a  small  depot  at  Fort  Leavenworth  having  been 
authorized  by  you,  the  work  will  be  commenced  as  soon  as  an  oflScer 
can  be  detailed  to  superintend  it. 

The  amount  expended  for  arsenals  during  the  year  was  $100, 707  89, 
and  this  expenditure  has  been  applied  to  the  objects  specially  desig- 
nated in  the  estimates  on  which  the  appropriation  was  based.  They 
include  repairs  and  preservation  of  the  buildings,  fences,  wharves, 
Ac;  the  erection  of  new  and  additions  to  old  buildings,  and  all 
improvements  of  a  permanent  character.  The  statements  of  opera- 
tions at  the  principal  arsenals  hereto  annexed  are  referred  to  for  a 
more  detailed  account  of  the  work  done  under  this  head.  The  esti- 
mate which  I  have  made  under  this  head  is  based  on  special  estimates 
of  the  commanding  oflScers,  carefully  examined  in  this  ofBce,  and  only 
the  most  important  objects  included. 

In  addition  to  the  foregoing  statements  of  expenditures,  under  the 
ordinary  heads  of  appropriation,  the  following  were  made  out  of 
special  appropriations,  viz: 

For  testing  gtm  metal  for  heavy  cannon. 
400  barrels  of  gunpowder $7,800  00 

For  purchase  </  gvnpotoder  for  the  Pacific  coast. 
936  barrels  of  gunpowder $16,848  00 

For  purchase  of  best  breech  loading  rifles. 

200  Colt's  rifles $12,841  45 

1,400  Sharp's  carbines 42,350  00 

10  Carbines,  Schroeder's  patent 300  00 

200  Burnside's  carbines 6,000  00 

61,491  45 


For  the  purchase  of  ground  for  the  extension  of  Washington  arsenal. 

Payment  to  owners  of  the  ground $75, 209  77 

For  surveys,  legal  investigations  of  title,  and   record- 
ing of  deeds,  Ac 2, 647  82 

77.857  69 


In  prosecuting  experiments  on  the  strength  of  gun  metal,  and  in 
proving  cannon,  evidences  of  a  variation  in  the  force  and  effect  of 
gunpowder  have  been  detected  to  an  extent  not  before  supposed  ta 
exist,  attributable  to  causes  not  yet  clearly  ascertained,  though  no 
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efforts  have  been  spared  to  solve  the  mystery.  The  great  desidera- 
tum is  a  powder  that  whilst  it  imparts  great  ranges  to  projectiles, 
shall  not  by  its  too  instantaneous  combustion  exert  a  force  capable  of 
destroying  the  gun  before  the  projectile  has  acquired  suflScient 
velocity  to  relieve  the  gun  from  the  instant  pressure  of  the  inflamed 
powder,  acting  on  the  bore  like  fulminate  or  gun  cotton.  Further 
efforts  will  be  made  to  arrive  at  the  truth,  before  purchases  of  gun- 
powder are  made,  beyond  our  present  wants. 
Very  respectfully, 

H.  K.   CRAEG, 
CoUmd  of  Ordnance. 
Hon.  John  B.  Floyd, 

Secretary  of  War. 
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Apportionment  of  arms  for  the  year  1858,  under  the  law  of  1808,  for 
arming  and  equipping  the  whole  body  of  the  militia^  as  amended  by 
the  7th  section  of  the  act  approved  March  3, 1856,  and  the  regulations 
established  in  conformity  therewith. 


States  and  TerritoriM. 


Maine.  ..............  . 

New  Hampshire.. ..... 

MafsachuKetts... 

Vermont ..  .. 

Bhode  Island.......... 

Connecticut  ....  .. 

KewYoriL 

New  Jersey.  .. ... 

PennsylYania 

Delaware . 

Maryland 

Virginia ... 

North  Carolina ..... 

South  Carolina . 

Qeorgia. 

Florida 

Alabama.............. 

Louisiana 

Mississippi 

Tennessee. 

Kentucliy 

Ohio 

Michigan . 

Indiana  .............. 

Illinois 

Wisconsin 

Missouri.............. 

Iowa .......... 

Arkansas .... 

Texas 

California 

o Minnesota  Territory... 

^Oregon  Territory 

^Washington  Territory  - 

^Nebraska  Territory 

^Kansas  Territory  . 

« Utah  Territory 

oNew  Mexico  Territory. 
^'District  of  Columbia  .. 


0  a  S 


8 

5 

13 

6 

6 

36 

7 

27 

3 

8 

16 

10 

8 

10 

3 

9 

6 

7 

12 

12 

23 

6 

13 

11 

6 

9 

4 

4 

4 

4 


^ 


365 
228 
594 
228 
183 
274 

1,599 
319 

1,233 
137 
365 
686 
467 
365 
467 
137 
411 
274 
319 
548 
648 

1,051 
274 
594 
502 
228 
411 
183 
183 
183 
183 
137 
137 
137 
137 
137 
137 
137 
137 


14,615 


*  Apponionment  according  to  tbe  fint  parofrapb  of  the  President*!  regnlntloa  of  Apnl  90, 18&5. 

H.  K.  ORAia,  OoUmd  (/  Ordnance. 
Obdvaroi  OmoB,  Waahingtm,  1858. 
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z  mountain  nowiizer  carnages. 
4  caissons. 
1  travelling  forge. 
18  sets  of  artillery  harness  for  two  wheel  horses. 
10  sets  of  artillery  harness  for  two  lead  horses. 
7,501  muskets  and  appendages. 
490  artillery  musketoons  and  appendages. 
40  cavalry  musketoons  and  appendages. 
2,998  rifles  and  appendages. 

60  Colt's  rifles  and  appendages. 

8  Hall's  carbines  and  appendages. 
45  Sharp's  carbines  and  appendages. 
250  percussion  pistols  and  appendages. 
954  Colt's  pistols  and  appendages. 
200  cavalry  sabres. 
45  horse  artillery  sabres. 
164  non-commissioned  oflScers'  swords. 
133  musicians'  swords. 
110  artillery  swords. 
3,829  sets  of  infantry  accoutrements. 
1.627  sets  of  rifle  accoutrements. 

40  sets  of  accoutrements  for  cavalry  mnsketoons. 
.    200  sets  of  accoutrements  for  rifle  musketoons. 
5  sets  of  accoutrements  for  Hall's  carbines. 
80  sets  of  cavalry  accoutrements. 
'  45  sets  of  accoutrements  for  Sharp's  carbines. 
228  waist  belts  for  sword  bayonets. 
1,578  infantry  cartridge  boxes. 
1,418  infantry  cartridge  box  belts. 
400  bayonet  belts. 
610  bayonet  scabbards. 
768  waist  belts. 
936  rifle  cartridge  boxes. 
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20,000  Maynard's  primers. 
209,000  percussion  caps  for  small  arms. 
10,000  cannon  primers. 

10  bullet  moulds  for  Colt's  belt  pistols. 
1  bullet  mould  for  long-range  rifles. 
4  cannon  locks. 
6  sponges  and  rammers. 
50  canister  shot. 
1,000  Colt's  belt  pistol  cartridges. 
1,417  spare  parts  for  cadets'  muskets. 

H.  K.   CEAIG,  Colmd  (f  Ordnanoe. 
OiLDNAKCB  Office,    Washington,  1858. 


C. 

Statement  of  ordna/nce  and  cyrdnance  stores  issued  to   the  army  and 
to  the  several  military  posts  for  the  year  ending  June  30,  1858. 

10  12-pounder  bronze  guns. 

6  6-pounder        *<         «< 

4  32-pounder      **      howitzers. 

4  12-pounder      **  ** 

1  16-inch  stone  mortar. 

3  10-inch  siege  mortars. 
1  24-pounder  gun. 

1  18-pounder  gun. 

1  10-inch  columbiad. 

1  8-inch  *• 

1  8-inch  seacoast  howitzer. 

1  8-inch  siege  howitzer. 
6  12-pounder  carriages. 

14  6-pounder  ** 

4  32-pounder  howitzer  carriages. 

4  mountain  howitzer  carriages. 
18  caissons. 

13  travelling  forges. 

5  battery  wagons. 

2  24-pounder  siege  carriages. 
1  18-pounder     *'  '' 

1  12-pounder     **  *' 

1  10-inch  columbiad  barbette  carriage. 

1  8-inch  **  **  »* 

43  32-pounder  barbette  cariages. 

3  10-inch  siege  mortar  beds. 
50  10-inch  shells. 

Vol.  u 83 
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500  6 -pounder  shot. 

580  spherical  case  shot  of  different  calibres. 
1,884  stands  of  ammunition  for  field  service. 
11,486  muskets  and  appendages. 
5,683  rifles 

1,622  Sharpens  carbines  and  appendages. 
171  pistol  carbines         **  ** 

170  Bumside's  carbines  and  appendages. 
5,535  Colt's  pistols  **  ** 

99  pistols,  North  A  Savage  patent. 
617  cavalry  and  horse  artillery  sabres. 
282  swords  for  non-commissioned  officers  and  musicians. 
11,574  sets  of  infantry  accoutrements. 
4, 690  sets  of  rifle  accoutrements. 

385  sets  of  cavalry  accoutrements. 
1,570  sets  of  horse  equipments. 
2,262,180  cartridges  for  smdl  arms. 
27, 800  *  pounds  of  gunpowder. 

H.  K.  CRAIG,  CoUmd  of  Ordnance. 
Ordnance  Office,  WashinyUm^  1858. 
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D. 

SUntemeU  thowmg  Ihe  pretaU  ttatitmM  tif  ordnanie  uffiomt^  and  ih» 
qidrtd  at  ihoae  atatumtf  in  order  to  diteharge  the  i^pyropriaU  dutiet 
efidenOy. 


and  gradte  < 
<lf  the  depirtmenl  prcperly  and 


OAcen  at  present. 

Officen  required. 

Stitioiif. 

i 

1 

if 

S 

! 

1 

1 

1. 

Ordnance  ofltee ••••... 

1 
1 
1 
1 

1 

1 
I 
1 
1 

1 
1 
1 

1 

1 

Tnflpeetornf  irmoiiM  and  smnsls.....  ■•■•.■....••••.. 

Watenrlfet  anennl 

Allegheny nraenal .... 

...... 

1 

4 

1 

9 

..... 

1 
1 
1 

...... 

1 

1 
1 

...... 

1 
1 

3 
9 
9 
9 
3 
1 
1 
1 
1 
1 
1 
1 
1 
1 
9 
1 
...... 

1 
1 

1 

Be  Loaia  arwnal 

1 

KennelMc anenal , ••• ,,. 

Watertown  anennl • ..••..•••. 

1 
1 
1 

1 
9 

1 

New  York  anenal 

Frankford anenal  ..•.•••••...... 

PikeeviUe  araenal 

North  Carolina  anenal 

1 
1 

1 

..     .. 

1 
1 

1 
1 
1 
1 
1 

Charleston  araenal , 

Mount  Vernon  anenal. ••.••..« 

Baton  Rouge  arsenal....... .. 

i 

1 

Benicia  anenal ••••.. 

1 
1 

1 

1 

Texas  anenal 

* 

Arsenal  in  New  Mexico..  .• • ••••••••.. 

1 



1 

Arsenal  in  Washington  Territory 

Augusta  arsenal 

1 

1 

1 
9 

1 
1 

1 
1 

>•>••• 

1 

1 

Nauonal  armories ..••..... 

s 

1 

Detroit  arsenal ...••.• • •• 

••••. 

i 

I 

Little  Bock  arsenal 

1 

Kort  Learenworth  depot 

WestPoint,  N.l...... 

•  •«.. 

...... 

9 

...... 

...J.. 

•••.. 

1 

. 

1 
1 

9 
3 

Foundry  service 

Military  departmenu 

Utah  expedition 

*1 

1 

Special  duty  and  sick  leaTe 

1 
1 

1 

1 

Judge  advocate  of  the  army 

1 

• 

« 

17 

18 

15 

8 

17 

34 

15 

OnDMANCB  OrncK,  JTovcm&er  1, 1868. 


H.  K.  CRAIG,  Cohnelof  Ordnance, 


*  Btttioned  at  Pikearille  arsenal. 


Statement  of  the  principal  operations  at  (he  armories  and  arsenals  duxinrf 
the  year  ended  June  30,  1858. 

SPRINGFIELD  ARMORY. 

JAMES  8.  WHITNEY,   SUPERINTENDENT. 

The  principal  operations  at  this  armory  during  the  year  have  been 
as  follows: 
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Arms  fabricated. 

11,203  rifle-muskets,  model  of  1855. 
4,363  percussion  muskets,  model  1842,  rifled. 
7,216  percussion  muskets,  model  1842,  rifled  and  sighted. 

9  percussion  cadets'  muskets,  model  1842,  rifled  and  sighted. 
600  cavalry  and  60  sappers'  musketoons,  altered  to  artillery. 
1  sample  cadet  musket,  model  1858. 
1  rifle-musket,  Belgian  barrel. 

6  pistols  (Brown's  patent)  in  progress. 

Appefndagea^  &c.^folbrioaJted. 

18,943  wipers,  model  1855. 
11,238  screwdrivers,  model  1855. 
2,369  ball-screws,  model  1855. 

10  spring  vises,  model  1855. 
15,238  tompions. 
1,552  band-springs  and  tumbler  punches. 
81  arm  chests  and  packing  boxes. 
About  10,000  muskets  in  the  arsenals  have  been  cleaned  and  oiled 
during  the  year. 

Machinery. 

1  punching-press,  completed. 

1  swage-drop,  completed. 

1  grindstone,  (run,)  completed. 

7  tilt-hammers,  completed. 

1  stamping  machine,  completed. 

2  polishing  machines,  in  progress. 

1  machine  for  finishing  breech-screws,  in  progress. 
4  tilt-hammers,  in  progress. 

Fixtures  for  machines,  fabricated  to  value  of  $2,166  85;  fixtures 
for  shop,  fabricated  to  value  of  $20, 943  54,  and  tools  to  value  of 
$3,965  25. 

Oriywnds. 

The  public  grounds  on  the  hill  have  been  kept  in  good  order,  with 
but  little  labor  and  expense. 

Franklin  square  has  been  planted  with  a  large  additional  number  of 
shade  trees,  and  been  made  more  convenient  by  walks  and  avenues. 

The  continuation  of  Byers  street  has  been  graded,  and  the  embank- 
•ments  sodded,  nearly  to  the  northwest  angle  of  the  armory  grounds. 
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Improvement  at  the  tffater  shops. 

Since  the  last  annual  report  was  made  these  improvements  have 
been  pushed  vigorously  forward  towards  completion.  During  the 
year  a  large  amount  of  masonry — about  7, 779  perches — ^has  been  done 
in  river  walls,  dam,  raceway,  and  the  various  shops. 

The  main  front  finishing  shop  has  been  finished  and  furnished  with 
shafting  and  other  fixtures,  machines,  &c. 

The  forging  shop,  332  feet  long,  has  been  erected,  including  a  high 
chimney  stack  for  furnaces  and  forge  fires. 

Two  turbine  and  one  Munroe's  centre-vent  water  wheels  have 
been  placed  in  the  wheel-pits. 

Trip-hammers  have  been  erected  upon  solid  foundations.  Forges, 
force-pumps,  fan-blowers,  and  wind-pipes  have  been  put  up. 

The  old  grinding  and  boring  shop  has  been  taken  down  and  its 
machinery  and  fixtures  cleaned  and  repaired. 

Dam,  pond,  Ac. 

The  old  dam  has  been  replaced  by  a  new  one  ten  feet  higher.  This 
increase  of  height  has  enlarged  the  capacity  of  the  pond  about  four- 
fold. It  is  computed  that  the  pond  will  supply  a  power  equal  to  that 
of  140  horses  twelve  hours  per  day  during  the  driest  seasons. 

The  raceway  has  been  finished  to  the  point  formerly  occupied  by 
the  dam  at  the  middle  water  shop. 

The  whole  number  of  bricks  laid  in  buildings,  arches,  and  dam,  is 
2,484,000. 

Excavations  of  rock  amount  to  5, 500  cubic  yards,  and  of  earth  to 
10,000  cubic  yards. 

These  improvements  have,  during  the  year  past,  been  made  avail- 
able for  the  purposes  for  which  they  were  intended,  being  occupied 
as  far  as  finished,  and  in  full  operation. 


HARPER'S  IfERRT  ARMORY. 
H.  W.  CLOWE,  SUPERINTENDENT. 

The  principal  operations  at  this  armory  during  the  year  have  been 
as  follows: 

MuskdfQci(yry. — Arms  and  appefridages  fabricajted. 

8,581  rifle-muskets,  model  1855. 

1,434  percussion  muskets,  calibre  69,  rifled  and  sighted. 
15,826  spare  parts  of  arms  for  issue  to  other  posts. 
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23, 629  appendages  for  rifle-muskets. 
6,004  tompions  for  rifle-muskets. 

372  ball-screws  for  percussion-muskets. 

130  locks,  complete,  for  percussion-muskets. 
1,364  tumbler  and  band-spring  punches  for  rifle -muskets. 

892  screwdrivers  forged  and  tempered. 
3,334  long-range  sights,  and  494  spare  parts  of  same. 

293  rifle-musket  barrels,  polished,  unserviceable. 
2,484  rifle-musket  barrels,  in  various  stages,  unserviceable. 

6  musket  barrels,  model  1840,  experimental. 
2  swages  for  musket  balls,  calibre  69. 

74  buUet-moulds  for  expanding  balls. 
^         50  arm  chests  for  rifles. 

Tods  and  ma^Mnery  fabrixxiJted  and  in  progress. 

1  machine  for  milling  magazine  in  lock  plate,  fabricated. 
1  machine  for  cutting  cone-seats  in  barrels,  fabricated. 
1  machine  for  cutting  edges  of  lock  plates,  fabricated. 
1  tilt-hammer  for  forging  sword  bayonets,  fabricated. 

1  machine,  6  spindles,  for  drilling  components,  fabricated. 

2  machines  for  drilling  barrels,  fabricated. 
1  machine  for  boring  barrels,  fabricated. 

1  machine  for  tapping  ball-screws  and  guard-bows,  fabricated. 

7  extra  heads  for  machines  for  cutting  components,  fabricated. 
1  cast  iron  forebay  for  water-wheel  at  bell  shop,  fabricated. 

1  set  of  gearing,  shafting,  Ac,  for  head  of  forebay,  fabricated. 
1  main  line  of  shafting  at  fan  blast  wheel,  fabricated. 
17  feet  7  inches  of  counter  shafting  in  shops,  fabricated. 
1  drop-hammer  for  components,   in  progress  last  year,  com- 
pleted. 
1  machine  for  grooving  stocks  for  barrels,  in  progress. 
4  machines  for  drilling  steel  barrels,  in  progress. 
1  machine  for  "cutting  triggers,  in  progress. 
1  machine  for  drilling  components,  improved. 
263  tools,  various  kinds,  fabricated. 
371  gauges,  various  kinds,  fabricated. 
7  milling  and  cutting,  2  index  milling,  and  1  gear- cutting  engine, 
and  2-hand  power  planers  were  purchased  and  put  in  position. 

Buildings, 

The  two  buildings  on  Camp  Hill,  designed  for  clerks'  quarters, 
reported  last  year  as  in  progress  of  construction,  have  been  com- 
pleted and  ready  for  occupation.  The  building  on  the  south  end  of 
the  Arsenal  square,  designed  as  quarters  for  the  master  armorer,  is 
advanced,  ready  for  roofing.  This  building  is  of  the  same  style  of 
structure  as  those  on  the  hill,  built  of  brick  on  stone  foundations; 
the  main  building  being  42  by  38  feet,  with  wing  25^  by  20  feet,  2 
stories  high,  and  roofed  with  slate. 
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Dwellings  Nos.  9,  25,  27,  30,  31,  44,  126,  and  129,  have  each  been 
slightly  repaired. 

In  the  carpenters'  department,  besides  the  work  for  new  build- 
ings, 400  arm  chests  have  been  altered  to  suit  the  new  gnn,  and  69 
packing  boxes  for  swords  and  other  parts  of  arms,  have  been  made; 
5  swords  racks  and  3  new  workbenches  have  also  been  constructed. 

All  the  workshops  have  been  slightly  repaired,  and  the  exterior 
walls  painted. 

The  enclosing  wall  and  iron  picket  fence,  on  the  south  side  of  the 
armory  canal,  has  been  painted  its  entire  length. 

The  old  ** paymaster's  oflSce"  has  been  taken  down,  to  make  room 
for  the  master  armorer's  quarters. 

Ch'ounds, 

A  new  and  improved  wagon  road  has  been  constructed  from  the 
east  end  of  the  Shenandoah  bridge,  through  and  up  to  the  wood  land 
on  the  top  of  the  mountain,  belonging  to  the  United  States,  from 
which  the  supply  of  coal  and  wood  for  the  armory  is  obtained. 

121  perches  of  dry  wall  and  132  yards  of  earth  excavation,  for  a 
drain,  built  on  the  dividing  line,  or  ravine,  separating  the  clerks' 
quarters,  on  Gamp  Hill. 

64  perches  of  dry  wall  and  84  yards  excavation  for  a  cesspool,  at 
the  rolling  mill. 

The  stable  yard  has  been  improved,  and  125^  square  yards  of 
paving,  with  large  flagstones,  have  been  laid  in  front  of  the  carpen- 
ters' shop  and  stock  house. 

1, 179  yards  of  the  inner  face  of  the  canal  wall  has  been  pointed 
with  mortar. 

35  cut  stone  bases,  lor  fence  in  front  of  armory  oflBcee,  have  been 
purchased  ready  for  doing  the  work. 

2,193  yards  of  excavation  and  filling  has  been  done  to  improve  the 
grounds  about  the  clerks'  quarters,  on  Gamp  Hill. 

1,456  perches  of  heavy  stone  masonry  have  been  constructed  as  a 
breastwork  for  the  repair  of  the  dam  over  the  Potomac. 

The  west  face  of  the  Winchester  and  Potomac  railroad  wall,  on 
the  east  line  of  the  Arsenal  square,  has  been  faced,  the  materials  of 
the  wall  having  considerable  projections,  which  rendered  it  unsightly 
and  easy  of  descent  into  the  yard  by  boys  or  others;  the  wall 
itself  having  been  raised  several  feet,  in  pursuance  of  the  plan  ex- 
tending the  Arsenal  square. 

All  the  reserved  grounds,  including  the  area  within  the  armory 
enclosure,  the  terraces  below  the  new  magazine,  and  in  rear  of  the 
new  stock  house,  have  been  carefully  improved,  at  considerable  cost, 
and  many  of  the  streets  graded  and  rendered  easy  of  access  and  or- 
dinary travel. 

A  new  set  of  beams  for  the  lock  gate,  at  the  head  of  the  armory 
canal,  were  put  in  position,  and  a  platform  across  the  locks  constructed, 
for  the  convenience  of  opening  and  closing  the  same. 


3, 852  screwdrivers  and  extra  cones,  for  rifles. 
2,251  sword  bayonets,  for  rifles. 
1,719  movable  sights  for  rifles,  model  1855. 
85  swages  for  balls. 

1  drift  for  swage,  .54  calibre. 

2  locks,  model  1855. 
1,416  spring  vises. 

2,491  wipers  and  spring  vises. 
2,582  rifle  stocks  finished  for  percussion  rifles. 
8  core  pins  for  bullet-moulds. 
20  rear  sights  for  altered  muskets. 
5, 867  parts  for  repair  of  arms,  supplied  to  other  posts. 

Tods  and  mdchinery  fabricated  and  in  progress. 

1  machine  for  banding  stocks,  fabricated. 
1  machine  for  tapping  breech  screws,  fabricated. 
1  machine  for  boring  barrels,  fabricated. 
1  machine  for  tapping  barrels,  fabricated. 
1  machine  for  facing  rifle  stocks,  fabricated. 
12  machines  for  stocking,  altered  from  old  to  new  model. 

Counter  line  cf  aho/ting  in  finishing  shop  improved. 

1  set  of  forging  tools  for  breech  screws,  fabricated. 

2  sets  of  tools  for  sword  bayonets,  fabricated. 
1  set  of  tools  for  tompions,  fabricated. 

5  sets  of  tools  for  making  components,  fabricated. 
169  gauges,  assorted,  fabricated. 

Buildings. 


8ECRETABT  OF  WAB.  1321 

factory  has  been  completed,  and  the  piers  and  gateway  constructed, 
and  a  part  of  the  wall  on  the  canal  erected. 

The  gravel  bar,  arising  from  the  wash  of  the  ravine  in  the  vicinity 
into  the  canal,  has  been  removed,  and  the  obstruction  to  the  flow  of 
the  water  temporarily  obviated. 

The  enclosing  wall  around  the  factory,  with  the  iron  pickets,  gate- 
way, and  piers,  has  been  thoroughly  painted. 

Speckd  ivork. 

A  considerable  amount  of  experimental  work  on  rear  sights,  for 
trial,  has  been  carried  on;  experimental  firing  and  trials  for  the  proper 
graduation  of  the  same,  and  some  rifle  barrels  rifled  and  bored  for 
experiments  at  the  navy  yard,  Washington. 

Sixty  issues  of  ordnance  stores  and  supplies  for  the  army,  and  for 
arming  and  equipping  the  militia  of  the  States,  have  been  made,  con- 
sisting of  a  great  variety  of  arms,  appendages,  and  the  component 
parts  of  arms,  of  the  new  model. 


WATERVLIET  ABSENAL. 
COMMANDED   BT  MAJOR  A.  MOBDECAI. 

The  following  is  a  list  of  the  principal  ordnance  stores  prepared 
and  articles  manufactured  during  the  year  : 

20  field  gun-carriages  and  implements. 
25  field  travelling  forges,  with  tools  and  spare  parts. 

14  mountain  howitzer  carriages  and  equipments. 
6  prairie  howitzer  carriages. 
6  prairie  ammunition  carts. 

32  siege  gun-carriages  and  implements.  ■    ' 

3  mortar  wagons.  ^ 
29  siege  mortar  beds  and  implements.  *    ' 

6  siege  mortar  platforms. 
25  sling  carts. 

21  casemate  and  garrison  gins,  with  blocks,  Ac. 
18  columbiad  barbette  carriages  and  chassis,  with  implements. 

15  gun  and  S.  C.  howitzer  carriages  and  chassis,  with  implements. 
1  42-pounder  casemate  carriage,,  with  implements. 

116  barbette  pintles  and  plates. 
50  sets  of  traverse  circles. 

4  casemate  trucks. 

7  lever-jacks. 
44  screw-jacks. 
14  pent  houses. 
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44  tarpaulins 

1  two-liorse  wagon. 

1  hand  cart. 

70  sets  artillery  harness  for  two  horses. 

30  pack-saddles  and  harness. 

11,312  cap-pouches  and  picks. 

600  budge-barrels. 

33  pendulum  harness,  for  field  guns. 

33  breech-sights  for  garrison  guns. 

21  gunners'  calipers. 

412  rounds  of  shells. 

848  rounds  of  spherical  case  shot,  fitted  with  Boorman  fuses  for 

field  service. 

104  12-pounder  shells,  charged  and  fitted  with  fuses. 

497  12-pounder  spherical  case,  charged  and  fitted  with  fused. 

32  12-pounder  canisters,  fixed. 

2, 300  cartridge  bags  for  field  ammunition. 

627, 220  expanding  ball  cartridges,  for  rifled  arms. 

616,000  blank  cartridges,  for  rifled  arms. 

2,295,000  expanding  balls,  for  rifled  arms. 

1,020  10-inch  columbiad  sabots. 

1,993  packing  boxes. 

397,510  feet  of  carriage  timber  and  lumber  received. 


WASHINGTON  ARSENAL. 
COMMANDED   BT  BREVET  MAJOR  G.  D.  RAMSAY. 

The  principal  operations  at  this  arsenal  have  been  the  following  : 

Pmncipal  articles  fairioated. 

100  sets  of  irons  for  24-pounder  howitzer  carriages  and  chassis. 
10  portable  forges,  with  smith's  tools. 
20  chests,  with  carriage-maker's  tools. 
23  caissons. 
23  spare  wheels. 
1  8-inch  wrought  iron  carriage  and  chassis,  (experimental.) 
518,850  ball  cartridges  for  small  arms. 
33,000  blank  cartridges  for  small  arms. 
750  musket  buckshot  cartridges. 
1,172  six-pounder  cartridges. 
4,800  bullets,  calibre  .58. 
116  signal  rockets. 
969  metal  fuses. 
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25  Hubbell's  fuses  and  sabots. 

87  rounds  of  fixed  ammunition  for  field  artillery. 
300  cap  pouches. 
120  gunners'  pouches. 
35  vent  covers. 
20  leather  watering  buckets. 

84  drivers'  and  valise  saddles,  with  stirrup  leathers,  Ac,  valise 
straps  for  artillery  harness. 
106  bits. 

140  pounds  black  and  olive  paint. 
68  bricoles. 
2,130  cartridge  bags  for  cannon,  different  calibres. 
42  roller  and  trail  handspikes. 
5  rammers  and  sponges — six-pounder. 
2  sets  of  moulds  for  making  metal  fuses. 
28  fo^e  and  fuse-plug  wrenches. 

26  fuse  cutters. 

1  gun-rack  for  Columbian  armory. 

1  accoutrement  press  for  Columbian  armory. 

1  desk,  one  table,  )  /►     n  i      v.- 

1  .oal  box,  2  desk  stools,  f^^'"  Columbian  armory. 

1  set  caryall  harness. 

8  oil  cans,  40  packing  boxes,  and  a  variety  of  fire-works. 

Articles  unfinished. 

29  32-pounder  barbette  carriages  and  chassis. 
20  sets  of  irons  for  carriages  and  chassis. 
50  pole  pads  and  straps. 

Other  work  done, 

1  cistern  built,  capacity  of  29,661  gallons. 
1,320  feet  wooden  fence  on  boundary  of  arsenal  grounds. 
59  32-pounder  carriages  and  chassis  repaired  and  painted. 
147  rifles  repaired. 

510  packing  boxes  for  cartridges  altered. 
44  iron  blocks  for  gins  repaired. 

1  field  battery  fitted  up  for  artillery  school  of  practice. 
Several  of  the  storehouses  have  been  painted  on  the  outside,  and 
various  repairs  made.     The  shops  are  in  an  unsafe  condition,  and 
have  required  much  repair. 

In  addition  to  the  foregoing,  extensive  trials  have  been  made  with 
various  fire-arms  presented  by  inventors,  and  reports  made  of  the 
results.  The  ballistic  pendulum  has  also  been  frequently  used  in 
proving  samples  of  powder  sent  here  for  that  purpose. 

This  arsenal  was  in  charge  of  Major  W.  H.  Bell  up  to  the  3d  of 
June,  when  he  was  relieved  by  the  present  commanding  oflScer. 


Fidd  artillery,  carriages,  equipments,  dec. 

1  Guthrie  A  Lee's  experimental  gun  and  carriage. 
32  field  carriages,  complete. 
5  field  carriages,  without  limbers. 
553  implements  and  equipments,  for  artillery,  difiFerent  pieces. 
112  large  tarpaulins. 
10  small  tarpaulins. 
21  spare  poles. 
9  spare  wheels. 
Tools,  Ac,  for  travelling  forges. 
Infantry,  cavalry,  and  rifle  accoutrements. 
11,032  cartridge  boxes. 
12,412  cartridge  box  plates. 
9, 664  cartridge  box  belts. 
12,290  cartridge  box  belt  plates. 
11,081  bayonet  scabbards,  with  frogs. 
8,738  waist  belts. 
13,583  waist  belt  plates. 
6, 150  gun  slings. 

6,872  cap  pouches  and  cone  picks. 
1,412  rifle  cartridge  boxes. 
1,090  rifle  cartridge  box  plates. 
1,520  cavalry  sabre  belts,  upper  leather. 

500  carbine  slings,  upper  leather. 
509  pair  holsters. 

501  soft  leather  caps  for  holsters. 

821  non-commissioned  oflScers'  waist  belts. 
5,010  belt  pistol  holsters. 
2,448  non-commissioned  oflScers'  belt  plates. 
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5,000  pounds  of  elongated  bullets,  .58  calibre. 
A  quantity  of  fire-works. 
2,443  packing  boxes. 

MaxMnes^  dtc. 

1  press  for  making  elongated  bullets. 

1  machine  for  rolling  bars  of  lead. 
3  moulds  for  casting  lead. 

188  feet  of  main-line,  and  113  feet  of  counter  shafting,  with 
puUeys,  bands,  Ac,  complete,  made  and  put  up  in  the 
new  shops. 
The  following  macLiL.es  have  been  put  in  operation  in  the  new 
shops: 

2  double,  1  single,  and  1  hand  engine  lathes. 

1  patent  paper-cutter. 

2  large  grindstones. 
1  dialling  engine. 

1  iron  and  1  wood  planer. 
1  circular  saw. 
1  patent  circular  shears. 
1  elongated  bullet  press. 

1  dovetailing  machine. 

2  drilling  and  2  milling  machines. 
2  punching  and  2  rolling  machines. 
2  rifling  machines. 

1  spoke-turning  machine. 

Other  work  done. 

7,460  cubic  yards  of  earth,  Ac,  dug  and  removed. 
3,965  lineal  feet  of  iron  water,  sewer,  and  steam  pipes  laid. 
1  frame  building,  50  by  37  feet,  IJ  story,  erected. 
289  lineal  feet  of  tunnel,  5  by  4^  feet,  excavated,  walled,  and 
arched;  and  a  force-pump  well  dug  and  walled. 
7,090  muskets  cleaned,  oiled,  and  replaced  in  arsenal. 
The  new  machine  shop  and  armory  fitted  up  with  hoisting  appa- 
ratus, tool  closets,  water  and  steam  pipes,  wash  troughs,  racks,  Ac. 
The  quarters,   barracks,  shops,   stables,  water   reservoirs,  water 
works,   gas  works,   roads,  gutters,   sewers,   fences,  machines,  tools, 
Ac,  kept  in  good  condition. 


FORT  MONBOE  ABSENAL. 
COMICANDED  BT  CAPTAIK  A.  B.  DTER. 

The  principal  operations  at  this  arsenal  during  the  year  were  as 
follows: 
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BuUdings  and  improvements. 

New  workshops  commenced;  concrete  foundation  partly  built. 
Addition  to  subalterns'  quarters  of  two  rooms. 
Kitchens  and  servants'  rooms  of  quarters  pulled  down  and  new 
ones  of  brick,  two  stories,  erected. 
Wharf  extended  30  by  47  feet. 

Stores  fabruxUed. 

7  8-inch  columbiad  casemate  carriages,  complete. 

1  gunner's  level. 
58  manoeuvring  handspikes. 

3  lanyards  for  friction  primers. 

3  32-pounder  ladles  and  staves. 
53  rammers  and  staves  for  diflFerent  calibres. 
56  sponges  and  staves  for  different  calibres. 
10  breech-sights  for  cannon. 

1  pair  gunner's  sleeves. 

350  cartridge  bags  for  cannon,  different  calibres. 
70,500  rifle-musket  ball  cartridges. 
2,998  rifle-musket  balls  cast. 

2  pounds  quick  match. 
219  signal  rockets. 

1  set  of  fire-works 

2  slings  for  cannon. 

247  rollers,  blocks,  and  chocks  for  mechanical  manoeuvres  of  heavy 
artillery. 
42  sabots,  for  different  calibres. 
250  pounds  olive  and  black  paint. 

2  drifts;  1  copper  hammer;  1  copper  scoop. 
2  paper  presses  for  making  cartridges. 
32  packing  boxes. 

Other  tvork  done. 

1  8-inch  columbiad  wrought  iron  barbette  carriage  and  chassis 
altered  to  10-inch. 
56  iron  guns,  columbiads,  and  howitzers  moved  from  wharf  to 
gun  yard,  cleaned,  lacquered,  and  skidded. 
11,397  shot  and  shells  hauled  from  wharf  to  gun  yard. 

170  iron  guns  and  mortars  moved  and  skidded. 
65,974  shot  and  shells  cleaned,  lacquered,  and  piled. 
2,904  cubic  yards  sand,  filled  in  marsh. 

8,830  square  feet  of  beds  for  shot  piles,  of  brick  and  cement,  built 
95,850  bricks,  brought  from  Hampton  for  new  workshops. 

Experiments  to  test  8-inch  columbiad  wrought  iron  barbette  car- 
riage and  ranges,  of  different  kinds  of  powder,  made  by  a  board  of 
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officers,  and  reporte  transmitted  to  Ordnance  Office,  November  30 
and  December  31,  1857. 

10-inch  colnmbiad  mounted  on  experimental  wrought  iron  carriage, 
and  fired  156  rounds  to  test  carriage  and  determine  ranges;  trials  not 
finished. 

12  rounds  fired  from  12-pounder  field  gun  for  ranges,  and  to  test 
metallic  fuses. 

Experiments  with  Sawyer's  rifle-cannon;  fired  60  times.  Report 
made  May  18,  1858. 

Experiments  with  HubbelFs  fuse.     Report  made  June  2,  1858. 

Armament  of  Fort  Monroe  repaired  and  painted,  as  follows: 

6  32-pounder  casemate  carriages  repaired. 

7  pass  boxes  repaired. 

7  6-pounder  sponges  and  rammers  repaired. 

2  siege  platforms  for  guns  and  1  for  mortar,  fabricated  for  the  post, 
15  42-pounder  carriages  complete. 
51  iron  guns  cleaned  and  lacquered. 

4  24-pounder  howitzers  cleaned  and  lacquered. 
5,300  cannon  balls  cleaned  and  lacquered. 

Post  laboratory  fitted  up  for  artillery  school  of  practice,  Ac,  Ac. 


I 


ST.  LOUIS  ABSENAL. 
COMMANDED  BT  MAJOR  W.  H.  BELL. 

The  principal  operations  at  this  arsenal  during  the  year  have  been 
as  follows: 

Foiyriocxied. 

16  handspikes  for  field  carriages. 

1  lantern. 
52  sponge  and  rammer  staves. 
18  tangent  scales  for  6-pounder  guns. 
380  12-pounder  shot,  fixed. 
1,812  rounds  of  spherical  case  shot  and  shells,  for  field  service, 
fixed. 
380  12-pounder  spot,  strapped. 
345  6-pounder  canisters,  fixed. 
1,860  rounds  of  spherical  shot  and  shells  for  field  service,  strapped, 
with  metal  fuses. 
278  32-pounder  howitzer  shells,  strapped. 
222  32-pounder  howitzer  spherical  case  shot,  strapped. 
648  howitzer  and  6-pounder  canisters. 
3,173  canisters  for  cannon,  different  calibres. 


12  pole  props,  ironed. 

15  pole  prop-sockets  and  ferrulofl. 

1  pound  iron  rivets. 

16  splinter  bars. 

100  spokes  for  field  carriages. 
55  rammer  sponge-heads  for  guns  and  howitzers. 

5  caisson  stocks. 

215  linch,  shoulder,  and  assorted  washers  for  azletree*. 

216  double  eyes  for  pole  and  breast  straps. 
425  chains  and  500  toggles  for  leather  traces. 

3,978  picket  pins. 

52  light  leaf-springs  and  screws  for  rifle-musket. 
4,210  sabots  for  field  ammunition. 

853  cartridge  blocks. 

900  fuse  plugs. 
4,015  cylinders  and  4,965  caps  for  field  ammunition. 

6  bdls,  assorted;  22  hooks;  10  pounds  of  solder. 
103  lights  of  window  sash. 

7  sky-light  frames. 

57  rails,  sleepers,  and  stfikkes  for  mortar  platform. 
582  pounds  paint;  20  pounds  putty. 

2  benches;  4  ladders;  1  box  for  parts  of  arms. 
9  cherris  for  balls. 

1  lathe-chuck;  3  copper  funnels. 
746  rifling,  and  24  fuse  cutters. 

4  fullers,  assorted. 
12  knives  for  trimming,  and  11  iron  ladles  for  casting  bullets. 

1  mandril;  9  punches,  assorted;  9  rifling  rods. 

1  saw  machine ;  2  stands  for  small  arms. 
12  shoeing  boxes. 
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Other  work  dcnie. 


4,250  percussion  muskets  rifled,  and  ramrods  drilled. 
45  sets  artillery  harness  altered  to  Grimsley's  pattern. 

184  sets  artillery  harness  overhauled,  cleaned,  and  greased. 
2,869  shot  and  shells  gauged,  cleaned,  and  lacquered. 
1,809  rounds  field  ammunition  overhauled  and  repaired. 

179  muskets,  rifles,  and  pistols  repaired. 

100  dragoon  saddles  repaired. 
2,000  muskets  examined  as  to  their  fitness  for  being  rifled. 

143  pairs  spurs  repaired. 

310  leather  traces  ironed. 

600  ammunition  boxes  painted. 
2. 850  square  feet  of  flooring  laid. 

450  square  feet  of  ceiling  put  up. 

400  lineal  feet  of  casing  put  up. 

100  feet  of  lattice-work  put  up. 

150  square  feet  of  she-ri^hing  laid  on  roof  of  machine  shop. 

7  skylight  frames  set  in  roofs  of  shops. 
96  feet  of  gutter  and  down  pipe  put  up  on  shops. 

150  lineal  feet  of  fence  put  up. 

500  lineal  feet  of  curb-stone  set. 
1,201  sets  horse  equipments  received,  inspected,  and  repacked. 

588  chests  of  small  arms  received  and  inspected. 
4,049  boxes  of  ordnance  stores  received  and  inspected. 

14  travelling  forges  equipped  and  issued. 
4  battery  wagons  equipped  and  issued. 

15  gun  carriages  equipped  and  issued. 
14  caissons  equipped  and  issued. 

608  arm-chests  with  small  arms  examined  and  issued. 
7,135  boxes  of  ordnance  stores  examined,  packed,  and  issued. 
A  minute  annual  inventory  made  of  all  the  ordnance  and  ordnance 
stores  at  the  arsenal;  public  buildings  repaired,  whitewashed,  and 
painted;    roads  extensively  repaired;   and  general  improvement  of 
arsenal  grounds. 

This  arsenal  was  commanded  by  Brevet  Major  G.  D.  Ramsey  until 
the  28th  of  May,  when  he  was  relieved  by  Major  Bell. 


NEW  YORK  ARSENAL. 
COMMANDED    BY  BREVET  MAJOR  W.  A.  THORNTON. 

The  principal  operations  at  this  arsenal  during  the  year  have  beei 
as  follows: 
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Fabricated 

82  pounds  of  bullets,  Schroeder's  patent. 
2,200  ball  cartridges,  Schroeder's  patent, 
333  cartridge  bags;  12  and  6-pounder. 

50  trails  for  signal  rockets. 
338  feet  of  copper  gutter. 
262  feet  of  copper  pipe. 
120  gutter  supporters,  or  hooks,  (iron.) 
338i  feet  of  lightning  rod. 

33  supporters  for  lightning  rod. 

60  bolts,  nuts,  and  washers. 
5  pairs  of  strap  hinges,  large. 

2  window  bars,  hooks  and  rivets. 

10  ventilators  for  magazine. 

55  bolts  for  barbette  carriages. 
160  rivets  for  barbette  carriages. 

60  casemate  carriage  chocks. 
27  pounds  spikes  and  nails,  iron  and  copper. 
24  sliding  bolts  and  sockets  for  storehouse  doors. 
5  granite  posts  for  gate. 
310  feet,  lineal,  of  iron  fence. 

3  gates  for  fence. 

1  ladder,  30  feet  long. 
1  drawing  table  and  desk  of  oak. 
1  stonemason's  hammer. 
889  pounds  of  paint. 
200  pounds  putty. 
29  cribs  for  packing  field  carriages. 
44  tin  boxes  for  packing  small  arms. 
605  packing  boxes. 

Stores  repaired. 

97  barbette  carriages,  by  adopting  250  new  pieces. 
97  barbette  top  carriages,  by  adopting  371  new  pieces 
730  carriage  bolts,  by  cutting  new  threads. 

56  rail  plates  dressed  over. 
88  sword  belts,  blacked. 

1,603  bayonet  scabbordfl,  blacked. 

506  rifle  pouch  belts,  blacked. 

100  rifle  muskets  fitted  with  **  Ward's  hamn^^r. 
2,873  bayonet  scabbards. 

Other  ivork  done. 

97  barbette  casemate  carriages,  painted. 

11  caissons,  2  mortar  carriages  and  1  boat,  painted. 

539  implements,  and  1,032  lineal  feet  iron  fence,  pain  tec « 
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4,677  square  yards  walls  of  buildings,  painted. 
2,212  square  yards  walls  of  buildings,  whitewashed. 
50  cubic  yards  of  excavation  for  fence. 
47  posts  for  iron  fence  and  gate,  set  up. 
50  cubic  yards  of  foundation  for  fence,   put  down. 
1,000  bricks  laid  in  cement,  coping  to  fence  foundation. 
310  lineal  feet  of  iron  fence,  set  up. 
3  iron  gates  hung. 
4,444^  square  yards  of  flagging  laid  around  buildings. 

511  cubic  yards  of  stone  broken  to  McAdamize  roads. 
1,743  square  yards  of  grading  around  buildings. 
1,509  square  yards  of  sodding,  cut  and  laid. 

97  guns  dismounted  and  remounted  in  repairing  carriages. 
107  guns  hauled  to  and  from  ordnance  yard. 
808  guns  cleaned,  oiled,  and  lacquered. 
18,803  shot  and  shells  cleanedand  lacquered. 
34  casemate  top  carriages  lacquered. 
72  shot  beds  and  1  crane  lacquered. 
27,994  pounds  of  hay  hauled  from  wharf  to  barn. 
17,950  pounds  of  powder  hauled  to  and  from  magazine. 
5,386  shot  and  shells  hauled  to  and  from  yard. 
124  chassis  and  carriages  hauled  to  and  from  yard  for  repairs. 
40,594  feet  of  lumber  hauled  to  yard. 

723  loads  of  stone,  sand,  sods,  &c.,  hauled  to  yard. 
4,236  boxes  of  arms,  Ac,  hauled  to  and  from  stores. 
76,696  pounds  laboratory  paper,  weighed  and  piled. 
600  feet  of  hose  oiled. 
769  chisels  sharpened. 

400  square  yards  of  flooring  laid  in  buildings. 
134  square  yards  of  furring  put  up,  lathed  and  plastered. 
450  square  feet  of  partitions  put  up  in  buildings. 
8,047  small  arms  cleaned,  oiled  and  repacked. 
16,831  belt  plates  cleaned  and  rebundled. 
14,770  pieces  of  accoutrement*  cleaned  and  repacked. 

Inspected  at  contrcwt  estahlishmenta 

68,268  cartridge  boxes,  belts,  bayonet  scabbards,  Ac,  &Cr 
300  rifles,  Colt's  patent. 
200  carbines,  Bumside's  patent. 
2,240  carbines.  Sharp's  patent.       ^ 
10  carbines,  Schroeder's  patent. 
500  non-commissioned  oflicer'  s  swords. 
1, 000  light  cavalry  sabres. 
1,000  powder  flasks. 
8,076  Colt's  pistols,  belt  size. 

In  addition  to  the  foregoing  enumeration,  much  work  has  been 
done  at  the  arsenal,  that  cannot  be  specified  in  this  report. 
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FRANKFORD  ARSENAL. 
COMMANDED   BY   BREVET   MAJOR   P.    V.   HAGNER. 

The  principal  operations  at  this  arsenal  during  the  year  have  been 
as  follows : 

The  alteration  of  muskets,  model  of  1822,  to  use  the  tape  primer, 
and  the  rifling  of  these  and  the  repaired  percussion  muskets;  the 
fabrication  of  primers,  caps,  and  friction  tubes;  and  the  manufacture 
of  several  inspecting  instruments,  accurately  measuring  minute  divi- 
sions of  weight,  space,  and  time,  have  been  the  principal  shop-work. 
The  Messrs.  Remington  have  completed  the  delivery  of  the  20,000 
sets  of  parts  for  altering  muskets,  agreeably  to  contract;  nearly  the 
whole  of  these  have  been  applied  to  arms  without  the  loss  of  a  single 
breech-piece  or  lock-plate.  By  your  permission  2,000  muskets 
belonging  to  the  State  of  New  Jersey  are  to  be  fitted  with  these 
parts  at  the  expense  of  the  militia  fund  due  that  State.  The  remain- 
der will  be  applied  to  arms  in  store  here.  Frequent  experiments 
during  this  year,  as  well  as  heretofore,  have  shown  that  the  musket 
thus  altered,  becomes  a  very  serviceable  and  accurate  arm,  at  dis- 
tances of  500  yards,  and,  as  has  been  heretofore  proven,  has  still  a 
respectable  degree  of  accuracy  much  beyond  this  distance.  As  it  is 
of  but  little  value  as  an  arm  of  accuracy  at  present  even  at  distances 
of  200  yards,  the  improvement  should  be  regarded  as  well  worth  the 
-expense  of  alteration,  as  these  arms  cannot  yet  be  replaced  by  new 
ones.  It  is  believed  that  a  lighter  ball  and  charge  than  that  now 
prescribed  would  remove  the  chief  present  objection  (the  force  of 
recoil)  and  make  this  arm  much  more  acceptable  to  the  troops. 

Extensive  trials  have  been  made  during  this  year,  resulting  in 
removing  causes  of  failure  in  the  use  of  the  Maynard  primer  with 
the  new  model  musket,  and  also  in  improving  in  quality  the  primer 
.and  the  friction  tube  for  cannon. 

As  directed  by  your  orders,  experiments  are  in  progress  at  this 
;arsenal,  upon  the  recommendation  of  the  Ordnance  Board,  *'with  a 
view  to  improve  our  present  regulations  for  the  proof  and  inspection 
of  gunpowder  for  the  military  service. ''  A  great  variety  of  samples 
furnished  by  the  chief  manufacturers,  who  have  shown  great  anxiety 
to  assist  in  every  way  possible  the  efforts  of  the  department,  have 
been  tested  cw  notv  p^esonbed,  with  instruments  of  improved  accuracy 
and  also  with  new  instruments,  developing  peculiarities  not  heretofore 
observed;  sufficient  progress  has  not  yet  been  made  to  enable  me  to 
give  definite  instructions  to  the  manufacturers  which  can  safely  guide 
them  in  making  army  powder.  But  the  experiments  have,  it  is 
believed,  established  conclusively  that  important  differences,  greatly 
afiecting  the  degree  of  strain  exerted  upon  the  gun  at  the  moment 
of  discharge,  do  exist  in  powders  heretofore  received,  and  that  no 
sufficient  means  of  detecting  this  quality  has  heretofore  been  used  or 
known.  In  order  to  demonstrate  the  above  mentioned  flifi'erence  of 
pressure  and  to  obtain  a  comparative  measure  of  its  force,  I  have 
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attached  a  dynamometer  to  the  ordinary  eprouvette.  A  hole  is 
drilled  through  the  metal  of  the  eprouvette,  at  right  angles  with  the 
axis  of  the  chamber,  entering  it  at  about  half  its  length,  and  a  plug 
fitted  to  this  neatly,  the  lower  end  of  which  coincides  with  the  interior 
surface  of  the  chamber;  the  plug  is  held  in  place  by  a  spiral  spring, 
bearing  between  a  shoulder  on  the  plug  and  a  strong  strap  of  iron 
attached  to  the  gun.  Upon  discharging  the  eprouvette,  loaded  as 
heretofore,  a  portion  of  the  pressure  exerted  by  the  gas  comes 
directly  upon  the  end  of  the  plug,  moving  it  outwards  and  compress- 
ing the  spring  holding  the  plug  in  place.  The  amount  of  com- 
pression, varying  with  diflFerent  powders,  is  measured  with  great 
accuracy  by  calipers,  and  these  measures  of  length,  reduced  to 
pounds  by  practical  trial  with  weights,  testing  the  springs.  The 
trials  have  shown  that  powders  found  in  practice  to  have  a  violent 
eflFect  upon  shells,  breaking  them  in  the  gun,  develope  here  a  degree 
of  pressure  above  that  due  to  the  cotemporaneous  range,  while  the 
powders  give  equal  or  greater  ranges  with  less  measured  pressure. 
An  accurate  chronometer  has  also  been  made  and  used  in  testing  the 
time  of  burning  in  open  train,  and  in  closed  bags.  This  is  started 
and  stopped  by  the  burning  train,  and  the  interval,  the  time  of  burn- 
ing any  desired  length,  is  recorded  in  seconds  and  hundredths  of 
seconds.  This  instrument  also  shows  a  very  marked  difference  be- 
tween the  different  powders  in  service.  Other  tests  and  instruments 
have  also  been  tried,  and  it  is  hoped  that  some  valuable  advance  has 
been  made  in  this  important  matter,  but  it  is  impossible  yet  to  detect 
all  the  relations  between  the  above  described  differences  and  the 
mode  of  manufacture  at  each  mills  so  as  to  control  the  results  as 
desired. 

Fabricated. 

139,500  friction  tubes  for  cannon. 
6,166,500  percussion  primers  for  Maynard  locks. 
7,972,134  percussion  caps  for  small  arms. 
514  pounds  fulminate  of  mercury. 
661  pounds  percussion  powder. 
110  pounds  friction  powder. 
2,096  portfires. 

6,830  flint  muskets,   model  1822,   fitted  with  self-priming  locks 
and  chambered  breechpieces,  and  rifled.     Front  and  rear 
sights  have  been  attached  to  4,852  of  these. 
1, 300  flint  muskets,  model  1822,  belonging  to  State  of  New  Jersey, 
fitted  with  self-priming  locks  and  chambered  breechpieces 
and  rifled.     Front  and    rear  sights  attached   to    200  of 
them. 
979  percussion  muskets  rifled,  and  299  fitted  with  sights. 
762  scarlet  and  blue  surcingles,  five  inches  wide. 

1  star  gauge  and  1  set  ring  gauges  for  same. 
36  ring  gauges,  different  calibres. 

2  calipers. 
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2  standard  scales. 

1  set  standard  weights  from  5,000  to  yy  ^f  ^  grain. 

2  mico-chronometers. 

Other  uxyrk  done. 

3  mortar  eprouvettes  and  balls,  inspected  and  received. 
8,450  Maynard  locks  and  breech  pieces,  inspected  and  received. 

564  sets  dragoon  equipments,  inspected  and  received. 
5,023  saddle  blankets,  inspected  and  received. 

335  horse  brushes,  inspected  and  received. 

Six  hundred  sets  of  new  pattern  horse  equipments  have  been  in- 
spected and  put  in  service  during  the  year.  New  pattern  of  blankets 
and  surcingles  have  also  been  adopted  and  a  number  distributed  to 
the  army. 


BENICIA  ARSENAL. 
COMMANDED  BY  CAPTAIN  F.  D.  CALLENDER. 

The  operations  at  this  arsenal  have  been,  during  the  year,  prin- 
cipally the  following: 

Buildings  and  improvements. 

One  stone  fire -proof  magazine  No.  2, 105 /j- feet  by  36  J  feet,  erected, 
covered  by  stone  groined  arches  and  slate  roof,  and  capable  of  con- 
taining 3,000  barrels  of  powder. 

One  stone  reservoir,  5,000  gallons  capacity,  built  to  furnish  water 
to  the  steam  engine. 

One  wood  building  18  by  28  feet,  added  to  barracks  for  housing 
fire  engine,  hose  carts,  Ac. 

One  furnace  for  casting  bullets,  built  and  put  in  operation. 

One  steam  engine  introduced  in  armorer's  shop  and  put  in  opera- 
tion. 

Two  rifling  machines  to  be  propelled  by  steam,  set  up. 

One  stone  culvert,  581  by  2^  feet,  built. 

Fabricated. 

113  holsters  for  Coifs  pistols. 
100  surcingles. 

708  6  and  12-pounder  blank  cartridges. 
38  rounds  of  case  shot  and- shells,  6  and  12-pounder  fixed. 
1,001  6  and  12-pounder  cartridge  bags. 
14  12-pounder  sph'l  case  shot  bursters. 
270, 675  cartridges  for  small  arms. 

351  ammunition  and  packing  boxes. 
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64  arm  chests. 
333  pounds  of  paint. 

15  gallons  of  gun  lacker. 
Tools  for  shops,  toools,  stone  trucks,  Ac,  for  quarry. 
490  percussion  muskets  rifled. 
304  muskets  and  other  small  arms,  repaired. 
70  swords  and  sabres  ** 

57  dragoon  saddles  and  accoutrement  repaired. 
Public  buildings,  fences  Ac,  kept  in  repair 
Wagons,  stone  trucks,  derricks  Ac,  repaired. 

Other  work  done. 

11,723  small  arms,  cleaned  oiled  and  repaired. 
358  cavalry  sabres     **         **  *' 

16  sets  of  artillery  harness  cleaned,  oiled  and  repaired. 
250  pieces  of  accoutrements         *'         *'  ** 

4,595       *'  '*  blacked. 

28  iron  cannon  and  4,400  shot  and  shells,  cleaned,  scraped  and 
lacquered. 
'  422  ammunition  boxes  painted, 

2,000  packages  of  ammunition  moved  and  stored  in  new  magazine. 
718  boxes  and  packages  of  ordnance  stores  received  and  stored. 
Tools  sharpened  and  repaired  for  the  various  shops ;  wagons,  har- 
ness, Ac,  Ac,  repaired. 

Grading,   filling  and  excavating   done  on  arsenal    grounds  ;   and 
:arsenal  fences  extended. 

At  Forts  in  the  Harbor. 
70  8  and  10-inch  guns,  and  24-pounder  howitzers,  cleaned  and 

lacquered. 
49  8  and  10-inch  carriages  and  chassis,  cleaned  and  oiled. 
15  24-pounder  howtzer  carriages  * '  *  * 

46  tarpaulins  for  columbiads  *'  ** 

Traverse  circles  and  elevating  screws  of  same,  cleaned  and  oiled. 
The  ordnance  and  ordnance  stores  required  for  the  Troops  in  the 
•department  of  the  Pacific,  and  for  the  militia  of  Washington  Territory, 
have  been  prepared  and  forwarded  from  this  arsenal ;  also,  large 
Applies  of  ammunition  and  other  ordnance  stores  forwarded  to  the 
Vancouver  depot. 


Artides  fabricated. 

30  8-inch  columbiad  barbette  and  casemate  carriages. 
20  42-pounder  gun 
160  iron  handspikes. 

51  ladles,  rammers,  worms  and  sponge  heads,  with  staves. 
10  elevating  bars. 
57  cannon  wads. 
994  cartridge  bags,  various  calibres. 
653  cartriges,  **  '' 

100  fuzes. 
1,132  sabots 
590  shell  straps. 
525  cartridge  blocks. 

1  garrison  gin,  with  ratchet  windlass. 
1  sling  cart,  large. 
1  hand  lathe. 
3,709  pounds  of  paint. 

Other  loorlc  done. 

683,000  musket  cartridges,  for  flint  arms,  broken  up. 

1,000  rifle  ramrods  altered. 

298  rifles  fitted  with  sword  bayonets. 

1,820  feet  of  iron  fence,  lacquered. 

1,245  shot  and  shells  lacquered  and  piled. 

17  casemate  iron  carriages,  lacquered 

50  barbette  and  casemate  carriages  painted  three  coatff. 

6,972  yards  of  painting  on  public  buildings. 
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NORTH  CAROLINA  ARSENAL. 
COMMANDED  BY  CAPTAIN  J.  A.  J.  BRADFORD. 

The  principal  operations  at  this  arsenal  during  the  year  have  been 
as  follows : 

1.  Work  (lone  on  the  enclosing  waU  of  large  magazine. — Mortar  made 
therefor  and  51,200  bricks  laid  therein,  and  the  brick  masonry  of  the 
wall  completed.  1,410  superficial  feet  of  stone  have  been  cut  for  its 
gateway  and  coping,  and  about  half  of  all  its  coping  set  in  place. 
1,725  stone-cutters'  tools  have  been  sharpened  to  effect  the  stone 
cutting;  iron  hinges  made  for  the  gates,  Ac. 

2.  On  northicest  toioer. — The  old  copper  roof  on  this  building  haf^ 
been  removed  and  replaced  by  a  new  one  of  the  same  material. 

3.  Anxiliary  ivork  done. — The  mortar-mill,  lime-house,  and  a  mass 
of  mortar  have  been  removed  from  near  the  large  magazine  to  near 
the  proposed  site  of  a  new  timber  shed;  110  cubic  yards  of  earth 
transferred  from  shops  to  road  on  the  east  front  of  the  square;  brick 
partition  wall  in  carpenters'  shop  removed  and  the  bricks  cleaned; 
brick  floors  of  smiths'  shop  taken  up  to  place  blast  and  water  pipes 
of  new  forges  and  subsequently  relaid;  275  superficial  feet  of  stone 
cut,  and  265  stone-cutters'  tools  sharpened  therefor;  oak  timber 
underpinning,  and  12  bolts  therefor,  for  foundations  of  trip-hammer; 
apertures  made  in  roof  of  smiths'  shop  for  smoke  stacks  of  new  forges; 
1084  superficial  feet  of  stone  cut,  and  950  stone-cutters'  tools  sharp- 
ened therefor;  12  five  feet  long  iron  bolts  made  for  stone  foimdation 
of  steam-engine,  and  the  stone  and  brick  foundations  of  same  laid; 
24,000  brick  laid  in  partitions  in  engine  shop  and  in  walls,  flues,  Ac, 
of  boiler;  3  doors  and  frames  made  for  partition  walls;  large  com- 
munication opening  cut  in  partition  wall  between  engine  and  filers' 
shops,  and  most  of  the  bricks  cleaned  and  re-laid  in  other  work;  com- 
munication door  cut  in  partition  wall  between  engine  and  carpenters' 
shops,  &c. 

4.  Repairs  of  buildings,  tools,  implements,  &c. — Extensive  repairs  of 
boundary  fence,  for  which  1004  pounds  spikes  were  extracted  from 
decayed  parts;  walls  of  magazine  for  fixed  ammunition  repointed  and 
yellow-washed ;  walls  of  arsenal,  barrack,  and  line  of  shops  also  yellow- 
washed;  2  axes  and  1  grubbing  hoe  repaired;  wheels  and  body  of 
wagon  repainted,  and  2  cart  wheels  newly  tired;  wheel,  buckets,  and 
other  parts  of  apparatus  for  drawing  water  from  the  well  repaired, 
renewed,  <&c. 

5.  Other  ivork  done. — Care  and  preservation  of  battery,  small  arms, 
tools,   implements,   Ac;  45  rifles  issued  to  the  militia;  2  boundary 
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corner  stones  cut  and  lettered;  192  cubic  feet  of  stone  received  from 
quarry;  7,060  superficial  feet  of  lumber  received  from  mills,  and 
1,700  hauled;  19,460  bricks  received  from  kilns;  stores  and  lumber 
removed  from  shops  to  timber  store;  2  wrenches  and  6  cold  chisels 
made;  6  pieces  samples  of  North  Carolina  oak,  hickory  and  pine 
timbers  prepared  and  sent  to  Allegheny  arsenal  for  experiment;  care* 
and  grooming  of  1  horse  and  2  mules,  and  care  and  police  of  stable; 
police  of  public  grounds;  repairs  and  preservation  of  roads,  walls, 
Ac;  night  and  Sunday  guard  duty;  office  duties;  supervision,  super- 
intendence, &c. 

6.  The  following  machinery,  Ac,  has  been  purchased  for  this 
arsenal  during  the  year: 

1  steam  engine,  30  horse  power;  1  engine  lathe. 

1  engine  lathe,  12'  shears;  swing  26". 

2  engine  lathes,  10'  shears;  swing  20". 
1  chuck  lathe,  for  wood  turning. 

1  26'  shears  for  wood  turning. 
1  spoke  turning  lathe. 

3  drilling  machines,  vertical  and  horizontal. 
1  milling  and  1  dial  machine. 

1  shaping  and  1  dovetailing  machine. 

1  punching  and  shearing  machine. 

1  fuze  and  sabot  turning  machine. 

1  tire  bending  and  stretching  machine . 

1  felloe  and  1  bolt  machine. 

1  hub  morticing  machine. 

1  power  morticing  machine. 

1  foot  morticing  machine. 

1  nave  box  setting  machine. 

1  tenoning  machine. 

2  planing  and  1  wheel  machine. 

1  boxing,  1  boring,  and  1  rifling  machine. 
1  fan  blower;  12  cast  iron  furnaces. 
1  circular  saw  and  saw  benoh. 

1  scroll  saw. 

2  atmospheric  trip  hammers. 
1  hydraulic  ram. 

1  fire  engine  and  50  fire  buckets. 

1  hose  cart  and  500  feet  of  hose. 

Together  with  a  large  extent  of  shafting,  pulleys,  belting,  water 
and  other  pipe,  Ac.  Of  this  machinery  the  furnaces  and  their 
attachments,  fan  blower,  trip  hammers,  tire  bending  and  stretching 
machines,  and  the  steam  engine  (nearly)  have  been  established  in 
permanent  position. 
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BATON  ROUGE  ARSENAL. 
.  COMMANDED  BY  LIEUTENANT  W.  B.  B00G8. 

The  principal  operations  at  this  arsenal,  during  the  year,  have  been 
as  follows:' 

Artidea  fabricated. 

189,000  cartridges  for  rifled  arms. 
3,800  pounds  of  bullets,  calibre  58. 
50  signal  rockets. 
38  canisters  and  \%  sabots. 
2  stands  for  grape  shot,  and  12  straps  for  shells. 
1,355  pounds  of  paint  and  putty. 

1  gawgc  for  elongated  balls;  1  table. 

167  packing  boxes  and  chests,  and  18  tin  cans. 

2  cases  for  artillery  implements. 

Other  work  done. 

3,400  muskets  and  rifles,  overhauled,  cleaned,  and  oiled. 

840  rifle  ramrod  heads  altered. 
72,000  flint-lock  cartridges  altered  to  percussion. 

300  pounds  laboratory  paper  varnished. 
Fence  put  up  on  new  south  boundary  of  grounds. 
Experiments  made  with  Hale's  rockets. 
331  packages  of  ordnance  stores  received,  and  495  issued. 


CHARLESTON  ARSENAL. 


COMMANDED  BY  CAPTAIN  J.  OORGAS. 


The  operations   at   this  arsenal,   during  the    year,  have  been  as 
follows: 

Articles  fabricated. 

1  double  bunk;  1  table;  2  hoes;  1  wheel-barrow. 
96  6-pounder  cartridge  bags. 
10  32-pounder  tompions. 
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Other  loorlc  done. 

744  percussion  muskets,  cleaned,  oiled,  and  repaired. 
20  rifled  muskets,  cleaned,  oiled,  and  repaired. 

1  Hair  8  carbine,  cleaned  and  restocked. 
15  swords  cleaned. 

Wood-work  on  kitchen  of  quarters,  completed  and  painted. 
Barracks  yellow-washed. 

Gateway  and  roof  of  watchman's  quarters,  and  other  houses,  re- 
paired. 


MOUNT  VERNON  ABSENAL. 

COMMANDED  BY  CAPTAIN  T.  J.  BRERETON. 
(Temporarily  by  Brevet  Second  Ueutenant  G.  C.  Strong.) 

The  principal  operations  at  this  arsenal,  during  the  year,  have  been 
the  following: 

Artides  fabrioated, 

31  6-pounder  cartridges  and  cartridge  bags. 

2  sets  of  harness  for  wagon,  two  aud  one  horse. 

1  saddle. 

1  flat-boat,  for  use  as  ferry-boat. 
12  axe-handles,  1  pail,  2  copper  pans. 

1  leveling  staff,  1  screw  driver,  2  watering  pots. 

2  wheel-barrows,  3  wood  boxes,  3  cupboards. 
10  wooden  bunks,  double. 

1  tool-house. 

Repaired. 

18  muskets  for  State  of  Alabama. 

Other  toork  done. 

45  cords  wood,  cut  and  hauled^ 

24  field  carriages,  cleaned  and  oiled. 

All  small  arms  at  the  post,  inspected,  cleaned,  oiled,  and  repacked. 

A  brick  yard  and  fixtures  prepared,  and  105,000  bricks  moulded. 
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Doors,  windows,  and  other  wood-work  of  buildings,  painted. 
Fences  painted,  and  cement  washed. 
One  room  in  quarters  No.  1  painted. 
Roof  built  over  reservoir,  and  reservoir  painted. 
Wash-house  built,  and  bath-house  repaired. 
One  frame  house  repaired. 

Half  an  acre  of  ground  cleared  and  fenced  for  a  garden. 
Two  wells  44  feet,  dug  and  curbed. 
Lightning-rods  erected  on  magazines  and  quarters. 
1,200  feet  of  old  iron  water-pipe,  between  ram  and  reservoir,  taken 

and  new  pipe  put  down. 
1,200  feet  of  pipe  laid  to  distributB  water  from  the  reservoir  to 

quarters,  barracks,  stables,  and  garden. 
Boundary  lines  of  reserved  land  surveyed  and  marked. 
710  lineal  yards  of  osage  orange  hedge,  planted. 
300  cubic  yards  of  soil  hauled  and  spread. 
29,000  feet  of  lumber  hauled  from  sawmills  to  the  arsenal;  and  public 
propertv  at  the  post  kept  in  repair. 

H.  K.  CRAIG. 

Colonel  of  Ordnance. 
Ordnance  Office,  November  1,  1858. 
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